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Abstract 

Trends in plant medicinal research and 
development and scope of medicines - A Review. 

By Shushil Kumar, Sanjay Kumar Rai and Shashi 
Pandey. National Genomics Research Centre, J.N.U. 
Campus, New Delhi and Ashok Sharma, Central 
Medicinal and Aromatic Plants Institute, Lucknow 
(UP.) 

Research and scope regarding medicinal plants 
in India has been reviewed. 


Tf ^ 3Ti«iTft3 ^ sMtoro; 

?? t Wl? ^ IFIT tl 3lNto ^ 1#1T 31? 3^ M ^ 3?to? 

M # cRf f^Rp ^ -W tl 3Pf M sftnto 5R31: % ^ 
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fHR, TPT,3mN) ^TIR 

% ^ ^ ^ ^ filH ^ tl 3fhM -4 I^WJT^ HTTcWrIT 3^ 

3q#fr ^ ^ WIT f : (1 ) ^ ^ wfT ^aM^an'4) M, 

T^ ^ % sFT to:, %iT, Tife^ 3F2T to:,cF^ 

it M, WUIJilRfi ^tlilciT, •qirrtoFT ^ 31e^l snflRT ^ 3Rr nw % 

t^T 3|^c|if^ict) ^ct ^ I 5^ «hK’l| tiff % d^Sj'iif ^ 'bH 'bi^ ^ PlicK 

smm t I (2) tor iM^-sfNfMf ^ wm ^ st^^^tr 

ifFTT 1 (3) wte tWT iro t^TK ^ 11^ a^toff ^ WTT #TT, 

WIT W M ^ B^T^- W ^ M % 3TFT wM ^ STR-ttM^ t W ^ 
7T2TT t I (4) Wbf^ sMMf % t^R t tM t M oITM ^ WT, 3T?!lfci; 
a3T^ % t 3R|c|Ji4je(j 'i^^Tfrt I ( 5 ) tshH"* '4lc|l'^3Tf t ilfrl^blRdl Rldiltd 
^ lint t xfe<>iT4lf^* ^ ftor tt wn;rt (6) wnM t ^ 

3Tq4iddl I 

Mritf t to lER t towmt at^ iM % ^ / 

wniijaTf ^ Ilf a^NM t qR^ftrTd ^ ti i^r MlRf t i=ft tor- 
Wto ir^r w IR ^ 3 itM ^ ^ t atT ait«T«T fto? ^ 
irf^ WRilRsB ddWRlcb ^ TT^ aRTto 

ifTyf "t atvisftet ? 

w\^ wiM t artoRr^ afn^gfto wm t i t^rr 

t ftj t ^ toff aR 1 ^ % Rtod ti toR t iM w w 
aF^aff % 3M tl tM t SillcbHI^ t ^RR tg ^ ^ ^T^^ t 
arwf^l Wff^ t ^ t tt TTc^ fit t ^ toil oqM 

ff tor tl 5Tff WIT t ifcf % vRto 3R?I^ ^ ^q%T to t 
^ % ftor tiT aqx^iRd ^ to tl ir cM ^ aq^to ato R^T^ ^ # to 
# I 

afrtoiR ftoTR ^ TTRWT 

tof t ¥fnw TT5TT R«TcTT %-3aR % ^-WT totf W 

to % aftto^ ^ ^ WT ^ atT atotR tof % toR ^ Rfto ^ tt 

W^ |3TT1 wm 3000 t 2000 ^ Rto 3tTtoff t mff t 3TT^ iR 

to t an^ t ftto-^|to ato "fftotf ^ f arr i w % ^^rr jph 

cT^Tf 3Fff JlRt, ■^<‘=b, 15 ^ iR 3TgFT toW RtolrR Rtoat t 
WRfto atoto % tor t TjTRR i|^ wto tto ti ttor 1 1100 , 
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srNfw 3i^?p?R ^ fera ^ l^sint 3^ a^tV^ ^ ^*#ct - 133; 103 

^ 1270 ■Q[^ 3TSPT w 1 1150 srM^ m * ^m\ t I 

^PR sfk 3RS M ’ft 3TSIRT ^ ^ aft^#? Weft ^ ^ 2000 ft 
1 000 ^ ^ 13Tr I i^r ^micft ^ ■q?5 ^ wm 700 w 3wft w ft 3 Rit 
afti: w TR ^ ft 3 nqif^ farr ^ aw f^tei % rit ft 
^ ^ tl ^ f^f^rMI 3 ^ 5 liqf ft ^ ft ftNf ^ aftift^ % ^ ft 
nftftT IRI tl ^ 4 WHdift tl 3^ 3raf^ fthft ^ ^ W ariRT 
W ^ERRT taWrftT^^^^TJC^^iFft ^ alMt^ 

^uiiW % ft w t fe wm 1000 fttftf ft f ^ afNM 3 fM 

M t, «R ft 250,000 ^snM (^pftfttw) % ^ Rft ^ t I ^ ft 

wm 1 00 ’M ft ft aftqfitftT t awm: wft ft^rf ft Vk ^ ft 
ft w w: tl ’ft^ ft IT ftft ft 1ftT^ ateft ftt 

3qwERTT wft ft 3f arw^ ft wit t tft arMki ftft 4 

aMc1«*4dl 3^ 33ftt ^Pl(^d W ft 'anfti 

ainift^ % afMkr Tftft ^33% ?[ 5 ft ^ wm 

W WT awift^ ^iMT ft WTRiftki atftftft wr ar^Rfftr tor ^ 7.5 
ww ^5ft^ wrft ato wrr t, tftnft w ^ awr 2 3itoT ft ft wt ti 
sfm ’TM ft tftft WRqft^ arNMf ft ^nwr ft ^rftxft wi aww; t, 
arwftftzT yftftRid WRqft^T afMkr ?[oft wt tor wr w 3 ^ wt ^ 
TRidT t, ftWTTT d<fl TRidT t aifk 3Rft dlfttftf ft TdlT®2RftT Tl^f^ WdT ft 
atft^ ^qWET dRT TRJdT 1 1 

TI IT O ft 1 ftddftftftt^ftwStt tftdft TWlft ft tftftd f^-roft^ 
alNf^ ^FdTT ft ift tl FT ft 3rftd ft awT ftft ftt ftdisirq ft ^ 
t I Tmqft 2 ftFTftftfttT^ft'nftt toft an^to aqwr ftt 

ftt aaiFft Wdft ^ t 3qfdJ 3^ dft ftt tl FT ^n#Tft ft dft 
ftft ftt W ft lift dRdT sifrf andWTdT t I 

ftkit "dfiT «f;fl«STR 

W ft ^ ftd dlft tollft dJT dlfW t 3Td: WT ftft toto ftft 
ftt ftrdlftcT dm Tim tl Frft ft?T ft ^el'dll ft 3I1TIR ftd dRlft ft ^ t 
torft WRT WTlft d fttoit ft dTRd doR ft ^ TRJ ft dlft tl FET 

3IdTR ft WTIdT ddT ft aftqftd ftftf dTT TtWdd TiqiWTT^ Tftftd tftdT dT TTdTdT 

^ I ’Tprr 7T7T TT^T dV TIT TU^ ^ Jrl|ilH Tifftdf ftr dlR ft dT 


wrak 3TJFFSIR ^ ^ t^snr^ 3 ^ ^ s?iPct - 133 ? 103 

^ 1270 ^ 3TSfiT tm ^ 1150 3|Mk ^ t I 

^5pR sfhc 3?is ^ ^ ^ ^aPT w\^ ^ sik#^ 3m^ ^ 3p[ 2000 % 
1000 ^ ■'j4 ^3?T 1 3rtfn^ ^ 133) WT’Tn’ 700 ^icl ■MKd 31M 
3fk ■zmf ■qi: "211 % 3Nif^ |2 rt ^ 3r f^tor ^ t 

^ ^ ti l^T ^ TRjfSqf Tf ^ % ifNf ^ ^ if 

q^Titcirti wicfi^ti ^ 3^ ^ ^ 

^ wm t3 p:%T 5 ^^ 35t^^iFJt ti^j^oT m ^ 
yuiif^iif % f^^iR % m ^3^ 1 Hwr 1000 t f ^ sfkfirqf w 
^ t, ^?aPr «R ^ 250,000 ^snjrprf (ip5t#3r) % ■^ qi% ^ t 1 iqrf % 
wm 1 00 tM % ^ sINM ^ t 3w m ^ M ^ fRt % 
% w 3Ji: ti srf^ ^ ^ M % dd'Wcflq 3kf^ 

3qersi3T ^ sip?^ ^ iftt t 3jMkT ^ 

3qci«mT ^ 3q[^ ^qei^ 3R ^ ^i 

3M4i<i % ^ f^? s fkT "q? • 33 ^ ’g[gff w ^rsnr 

^ w? sRRfB^ 1 F 5 IR ^ sftqf^ 35 r sr^qjf^ ter 7.5 
^5% ^ ate PIT t, te^f w 3jr 3M 2 qter t ^ 1 1 ^ 
3raR w % alNfMf % wqR ^ ^ralrit ^ ^ ar^ t, 

aprrff^ q^nter ^R^qrfkr a^q#;? tef qq ter w aif^ 

^fSRrlT t, telR ^ IERkIT t sfk 3rq^ tete % ^^PR«zteT ^ 

aftiterr 3q^ 35^ ^RiciT 1 1 

^Kufl 1 te% t ter 

afteqr «nF5tR if iff ti ^ % wtq % arw M q5f terw ^ anrit 

t 1 ■^TRqft 2 tet an^^te ^q^K q 5 t 

te ^ ^T^qf qqpt qte t ^qfcu ^ ^jR? iq ^iteif ^ q% 

tM ^ w if qqqr ait^ 3rTc[^ t 1 

aftq^ftqr «bi ^Ri«bri<J< 

qRcf ^ ^ qr^ teiqf qq qifeq t ap: wr qq qikte 

^ qtrter ^FiT ^nqq ti iqi^ ^ ^ qpqr^ % ar^ #r ^ qnrft t 
teif m5 qjte q ■qteff q5f qnw qqj % qrq qqj aisraiq^ q5f qncff ti iq 
qqiR % qjqef qqr t ateq ^ ■^T wqq qqpqr^ qqte te w qq^rr 
t I iMqwqqr^ilqqTq^t qteqf afk a^qfirqf qM q5f qq 
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fJlR, #3nT ^ f*lR 


iiJB# ti ^ ^ ^ alWt^ ^ ^ 

aqgf^r ^ ^ ^ ^rsfifcRf ^ 3M?^ ti 5raR ^ ftf^/wr 

^ ^ <J<y^<‘J| *IK#^ ^ SPRier MtlRld ft PfT 1 1 ^ f- 

^ ^ ^ ^ 3RgT, ^ ^ ^ api^ 3fk 3ttT3T (^fTP) ^ if - 
^ ^1 ^ ^ TfRlf % m(^ ffiJ ^ -21)1 ^ if 
PJR % IRII^ ^ IsflSTTcJ!^ ^ sfNf^nrf ^ ^ ■<^f<4'if % 

M if fFT tl ^ W % tor t 3Tf^ 3M ^ I, - 5 ^ 

^HTpnw^wti 3;^^%7|i5f cT 
^ ^ % smi ’ft ^ ^ ti ^ fti 3?qT^ % 3Pr w 500 ^ 

Mft 1]^ 4 55r 3ft% ^ iqr tfT ti fro 4^^#^ 

f 3Fr ^ f iftatfft^ ^irocff 4 iro jto 4 rof^iT?? ^ 4 ^ 

4 f|fr fl 3^lfKqi5f - iffr, f^M5fTT, -qtM, fr?nf^ 4 ^ 

3Rifft2if 4 siwrPKfr t 4 31^ % feWiRfft arsTOT ^ Tir^/a^r 
pj ^ ^1 ^ f arriffirf^ 3r5iitrr 4 arft^ t 4 pff % ft 
3T^ ft ^ PJ aPT ftl W f ftftt 3T«W 3Rlfrr 4 ftt ap^PifT 1 4 

ft ePirar fert^ PJ PJ ^1 3ip«IR ^ T3!c5 sfk ^TfrcT^ ^ 

^ #ir ^ ft ^T#ft ftfft, ^ MfT, ciftif^ziRi, 

T3ft ft ft?tT 3i(f4f^i« TTRfttR flror ^ ftfraR 

ftfift ft ^ ^ ft ^TWrTF^ 4 W ^ I 


4pftjr 44 ft 3TT5^fftro7 


SFlTcTaF 


4fR ft 4ftte T^ an^^fftra aipsfR ft 4 ^rofft ft ^ 3raR % 
% WR 4 Ws^ ^ tl ftf ft asift Tift ttt 33lft ^ 4 
Pinf^Rsid t - 

aT)T^^TR^roT'SBf •3?qro : TRPf ft aifft^ aPT w ^ ^ispi 

ff t f^ R;pf ft ft aft^ 3RiR % W ^1 Hflfwft; 

pftfttri ^^ fftfclq*! Tiro aftfftt^l XR^ ft 7T %cra' ftftf 

4 PT W ^roiT, aft^i^ R8T-WI ^ aqsTOT jfisjiRleb ft^ w qRro 3TSM 
if ft ^I’lpsicf ftR fft^lelHI ^ ft ^ ftR ftro; aiT^ffirfftR 
% wf ft ffttor p|c||<cb W TOT T3ft TJelf ft ^ipif^ ^ ^ ^ 

% Xg4 ft ^gril^ ^ f Xfft ft ^ ;i;;@ft % f^ 3ffr[ft«ra 

PlfR f4^1ftd TOIT I 



3^^ 3T35F«IH ^ I^TOT ^ 3^ Sllufswf ^ sqjft^f - 105 

3TT) wnij ^ % T5?i#!r ^ ^ ^ - i«if^^mSl« 

¥RTf), ^ f^rcfer 'S^X teir (|[^) ^ % 3 ;^ 

qrftcT ^tf^rapf ^ ti WR[ wwm ^ t ^ 
3TFtift^ % ^qrqpg^ t ^ ti 's^^ 

w ^ t ^ 311^ ^ % sSMt^r wJ wth^ 

^SrafecT ^ it ^ ^ ^WHdill ^ sfti?#? %/tM ^ ti^ 4 ^ 
3ml Jim ^ ^ 'Hcbfci'd W ^Etf^ ^ tl 3RJK % f^ftll 

sfMi^ wJ ^ ^ w ^ ^ ^ jM t araitzi f ^ ^ ^ 

tofT ^ 3WaET ^ tl <i<l^lU|l4 - T^ ^ 3I%T ^ 
di^cbl ' CT qf ^ ^ ^ ^ ^ JIP#? Ir^l 

^ an^Piftpir t^jsit, - 5 ^, pi# ^ Jira^ ^ m ^ipr ^ 
winj ff*r ^ Jim ^sFpif % srjr ^ teif 

t3#lf W am 3raR % ^If3^ ^ 31^ JM ^ 33Ilf^ ^ ^ 

mram tl 

f ) JIR ' q i i^ ^ -mm 3??R : «K jf «m ^ '031 %IT ^ t M ^ 

^ ^ a^J^tJT 3m ^ ^ amtf^ a^^qfrl w tl Jim m^m M ^ 

3iq5tJT % JIFl5fJI ^ WPJSif ^ ^ ^ tl 3IJ^tJI^ fmtJT 

tlM ^ ^ 3TO ^ sRcidi ^ifecT 

' t fti 3^1^ w\ (^) JR fen m, feat fe arq^Ji if jm5t3 mif^ 
3 ^ atj; t m^if^ ffensif ^^iw ^RFSt ^ ia%i 

t ) ^ifrRta^? ^•^'\cd i^;c4S(HR<3 % 3 tMI< 3 iffig % mR : 

^ 4)Wll^R.'i*d (at^ t imfe3) 3cm it% - ■q^lteT^, fe5l3?l3, 
Rl'^hl'tc^ld Slk fe^eIR^l3 d^d Jflc^JJJif di-isdl^'^ tl 

% mmK jf tidiRid m ^*Rid tit 1 1 imfeci m)d3 ^5tl ^ 
mt' m fen mi ti m mf % mfd3 mfen a^^t^ ^ mrawR % 
3#3 3R ffen mi t 3511 wt ^mfe3 M ati; 13731153 ! ^ f^feci ^ 33311 
■^ffemr 3R ffen mi ti fR ^35it 3tTife^ m mi^ f^i^tfeiFn 3^*3 
^sfer 3 p 4 jfl^I 3Rlfelf jf Sri^mrS tt3T t I 3|cT % 313 ^Ri^ m 

feifei tit tl an^tfen anfeiiffeit 3 w an^ m wm tl mi t fe 4 ant 3 
3il 3(3133 34 dllcl/Rt^'S. dlfcl % 44 5[y 334 =blf^ld)l3Tf 4 
aqfelfecT 3R 33131 31 mnlT tl afffellfe4 % feiRI ti IRI 333 

5^d ZTfefim t,crtj'dl3S 33 31^ 33333) t^T 33 3I3i3I tl 



106 




^ (%^ W/^) ■gRT ^fhn^hT ^ W ^ ^ 

iTr^ ^ 4«ff % ip/SlH ^pjpf 

^ ^ ^ ^ T1?ctT t I - 3R^eI#T ^nfw % ^ 

^ '-HKlf^d ^ ^ % W ^ I5 tM/f# ^ ^ ^ 

^tl 5^ 3rtrlft^S rf^ ^ ^ ^ ^ f 

^ ^JTIcPT ^ ^ 3^1^ 1 1«R^ ^ i[|3 ^ t - f^raklfSIl % 

^ ^ pt 1 3in<T ^ ^ ti ^ ^ ’Fir t tlj ^ 

iilijlRiitl iKi fcr ’p ^ ^ ^ wr if 3raR % rr^r site w 

# SFfrf^ flit ^ ^1 w tlf^ % gRI ’’pw elFlcT t SRFlte 3?qr?f ^ ^ 

^ M3 t ^i?rr ?if^ ^ w 1 1 

afNtfk T?^ m toRT : 3rr^fl^ jRff ^ qt tfif^rar ^twf t 
3t^ r^ wm cFlT 33% %f 3IH3;it ^raf%3 tl 13 1^35^ 

33r3f/'3fi39n3f t) gRT itt 3lcll Wlt^ ^WT 3' 3I3lfl3T 3t 'ilH«*l(l 3Krtl3 

sMttf % MiT t 53 3?3T^ %r 3Nltt 33T ^ tl W WI! % 3fqKf t t 

5 ® t - 33^ fsm, r33r ^iw3r, r^^r t3 m, m^t, te, ^ 4 

flvirtf t r33r %t Ift 31^ lift 33 3ftt«I^, 3Tel^I3’t3) ^ ct?13, ^itR 3t 

t33i/ft333) tel, 3t 3 3313 ft3R3) sfNft, 3^ 3 ttej, 3513: ^ f tcbRcb , #3 
t3-33Pf aiRtoq te, 3r3R «F5Rq t 3513^331, lTft' 3iR3i 35lif t 
3^ 3tFfii 33%! ^1331 % 3^ 5FIlfll 

Pl«e*J«r 

^ 3t3tt3 33 333 ^tf t 53nt 5I3rR % 3131^ 3rt 3nt f ^ ftft^ 3I3)R 351 
^tfl3) f%313if t 313 # t 331 t3j^ 5TO 351 oqif^ ^ f? | ^cb<U| ^ ^ 
^331 Fit tl 3t3R Wl t 3^^! 333^ 3 3H3 351 o3ifif?t % F313R %1 3RR 
t 313 t f%^ ■'ipfet’3 33351 f%3I3lf % Hit 313# cRf ftlf^d ^11131 331 1 1 
itlfclt 3f 3113333) 3^33 tl 331 t f% 31l^4f^l«t), sfltilRld) 3[3 K^HH IRl 53 
3c3f %f ’pI3 cliMcl t 333ft^ 33333 3R JuWtll’iJ^f RFlfcl IRl 3lfll3) 333 
^ ^ 33333^ 3^33 3f tl 331 t ft) 3fNl#T 3 F33 tNf 33 

^fl33 tltf t) F13 W33 WlPltl f%31 3IFII F13 tl, 3fN#3 33 F33 tltf 351 
3% f%FTf 351 ft^ 3R #3-3t#R!351 3533) F3^ 313 3I?3>Jtif 3131^ %! 

353 ^1133 t 3lft35 3131 t 313lft3 f%3r 31131 53 3t?3f 351 % 3Rtl3 ftlFltf 

33 3?313%f 3t F13 tl31, 3t t3f3R 33^ tft, t?fl3 ^3Ra3 ^33^ tWl 
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'g'^iici ^ ^ TrzT,3T5fNj 








7 















118 

■%il<<l'4), f^fCT TrE ^ if 




Vijnana Parishad Anusandhan Patrika, Vol. 46, No. 2, April 2003 


laracT (E,q) (C,l) 

T^ot^Mr<il Heir 13^0 %, 

■iifiJra ip. ^ iJt, ^rm# ( ^ tc, ) 

[W - 1, 2002] 

HTW 

3f^ 3m ^ TgftzR M cM 5^ M ^ 
3151^ (E,q) (C,i) TR 3?^ ^ aFRfr 

3ffcl5m % 3Rfm ^ t ^ q > 0 I fl^ 

^ ^ ^ 3TRT Tqf^ ^ ^ 

tl 


Abstract 

On strong (E,l) (C,l]| summability of Fourier 
series and its conjugate series. By V.N. Tripathi and 
S.K. Mishra, Department of Mathematics, S.B.P.G. 

College Baragaon, Varanasi (U.P.) 

The present paper deals with theorems on 
strong (E,q) (C,l) summability of a Fourier Series and 
its conjugate series, where q > 0, under very general 
condition. It generalises the recent result of a theorem 
due to Bhatia qnd Sachan . 

1. RHT f (t) 3RRr^ (-71, 7t) t 271 t MI t ^ 

tl cW WT f (t) ^ M 

+|;(a„cosnt+b„ sinnt) |;A„ (t) 

2 n=l n=0 

?Rr sqsRT ^ f ^ an W bn '5^ % ^ ^ ^ ^ t 4^ 3FRR 
^ OT PlH4cf ^ t 
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OT T3:?ro%,tir5lT 


1 ^ 

a„ = — [ f(t)cosntdt 

^ -n 

a„ = — f f(t) dt 

7C *' 

-It 

¥ 


( 1 . 2 ) 

( 1 . 3 ) 


1 « 

= — f f(t)sin ntdt 

TT J 


(1.1) 4^5^# 

|;(b„ Cosnt-a„ Sinnt)=|;B„ (t) 

n=l n=l 

IRT t I 

t = x ^ FTf^ t 

(j) (t) = f (x + 1) + f (x - 1) - 2f (x) 

V (t) = f (x + 1) - f (x - 1) 

T. ifn-n „_Jsin^kt/2| 


. n ( n-1 

K.(t)=I , , 

k=ll K-1 


K.(t)=Z “ 

k=u k-1 


Coskt/2Sinkt/2| 


^ Iu„ M t {Sn} ^1 M 

Li^ m ^ 3fc % 315M {s„} (c,i) WtR ^ - 

^ - 313^ MRR war t W I 


a _ So+Si+ S„_, 

cM M % aiif^icb '41^1^ % aqpjJT {Sn} % (E,q) WtR ^ 



Tgftqr M M ^ JTsr^ (E,q) (C,l) 
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E! =- 


n 

■SI 


n 


I o— k n 

q \ , 


(q+l)"K^'y [11^,(1949), p. 180, (8.34)] (1.11) 

&|<1 Rqi 'illdl ^ 1 (E,q) <F'M1'T1<. ^^(C,l)<F'Hl'd<. "'K 3tlt4l<lf^d 
Su„ ^ (E,q) (C,l) {®q^)„ ^ qlqqieff ^ 31^ Is„ 

w ^ 1 3T3^-ji{^-3i^ -m (1.11) ^ 3i3^KDT ^ iq; 

I 


Kc):= 


^rn-n 


(q + l)"Kk-U 


, n-k 


a, 


(1.12) 

ji^ % tirq; n# cM feife^ ^ qftqiqr ^ si^wr fi: ?q 

^ tl M Zun ^ 51% 31Tf^ %re^ ^ {Snl t^ 

4lJ|4)dl 31^^ (E,q) (C,l) t 

^n-n 

ia-Sl=0[(q+l)"] 

(1.13) 

2. -gr^ rfsiT f ^ t f (t) M (i.i) {-%.%) 

3RnM ^ t = 0 q^ 4%iq)cH f (x) % f%q; qq^ (C,i) t qf^ 


S 

k=i 


t 

J l<l>(u)|du=0(t), qqfq^t->0 (2.1) 

0 

(E,l) (C,l) 14icl^4rn q^ 31^2n%^Rl q5^% qiftqi m IPqR % I 

^ ^ TgftqK M ^ qqef (E,l) (C,l) ^d%qdT qil 31WR q%T 

%t ‘=b<ri t^iqi ^ I 

l!r%q A : 

qf^ f (x) ^qqraei%q (L) ^ qqr ( 2 . 1 ) ^ ^ t % q^ f (t) igftq^ 
M (i.i)tl^t = x TR qiJTO s qqi 3RH t wcri^q (E,i) (c,i) 1 1 

W Tf (E,q)'Wf%qqT q > 0 %r (C,l) iqJcf^qqi qK aMi^Pm 
f%qT t 3fk Tgftqi: M ci.i) %t w (E,q) (C,i) qii apqqq t, 

^ a?RRr^ (-Tt.Tc) ^ qqr 5i%t M (1.5) 271- iwr wqi^ 

q^ f(t)ti 

3J%q‘ 1 : iRT f (t) 3RnM (-7t,7t) 1 1 % q^ qr 27 t-arf qqr ^%Eq 
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ji n o,M finj , = X iR f (,) ^ ^ ^4(1 .1) % aiRra: 

S,(x) ^k^(C,l) J?Mti 


I 

J|v(u)|du =0 



^ ^ t — > 0 


”1 n-11 


l(k-l W-fWNo[(q + l)”] ^ ^ ^ 00 (2.6) 

3I?i a^(x) 313OT .{s.(x)}^ t’f(C,I)JIMt#OT*jR!fSF 3 xTRKm,R 


fW = ^|f(‘)cotidt 

t ^ wr f(t) * ^ M (1.1)^ ^ ^ (15)^3^ 

1 : 0 < t < -L% 



M OTT M ^ (E,q) (C,l) 

K.(t)=0[n(q+1)"] 


n— > 00 


K.(t)=0[n(, + 1)"] 

yARi'«T 1 ^■3pqw% 


qnqr *^-w-5,U-ir kt- 


^ Coskt /2Sinkt/2 

kt> 

< t < -— ^ 


m PlHif^d ^ 


= 0 (n) i: ” q”-'‘ 

k=oV K 


= 0[n(q+l)"], 


n -> 00 


-/N "fn-A 


n/^n-lj Coskt/2Smkt/2 

Sk-lP kt^ 


= 0[n(, +!)■]. 
Wtf^2: t>-%f^ 


K.(t)=o ^3^ 


(3.3) 
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m 


K„(t)=0 


(q+ir 


nt^ 


^ ^ n — > oo (3 .4) 

sin kt/2 m cos kt/2 %~3ltenT'^1R W ^ t 1 

4.'5r^ 1 "gStwri^ 

t = X ^ f (t) % M % 3?Tf^ %TWf % SipiT 

{Sn(x)}% k t (C,l)^cTk(x) ^ 


/ \ / \ 2 rs / \ sill KL / ^ / \ 

ak(x)-f(x)=-£ (|)(t)^ — — dt=0(l) 


sin^ kt/2 


kt' 


0<6<7t[ferRT^ (1939), p.412] W 

f IV 


(4.1) 


SnW-f(x)=^£(t)(t)— 


sini n+— . 

I 2J 


t 


•dt 


sin— t 
2 


(4.2) 


(1 .1 3 ) 451 3iptq ^ t 

^ ^5^7 W n 00 

t = X 4^: wr f(t) 45t TgftJR M 45t 3^^ (E,q) (C,I) ^ 

%reer f(x) % ^snf^Ri fi^T ^ i 


(4.3) 




^.rn-n 


k=l 


y^k-ly 


,n~k 


K 


jt(t) 


Sin^ kt/2 


kt" 


■dt 


+0 


“fn-n . 

n-k 

u 1 q 

k=ol k - 1 / 



Sin^kt/2 


kt^ 


dt4-0[(q + ir' 


Tgftzpc ^ ^ ^ (E,q) (C,l) 
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3.4) 

T3M 

4.1) 


:4.2) 

(4.3) 


= Jl't>(t)lK.('l>)<it + o[(q + l)’] 

0 

=fr +} jn>(t)|K.(t)dt+o[(q + l)”] 

=1, +1^ +o[(q + l)'’] 

FT ii ^ - 


I, = ||4,(t)|K.(t)dt 

0 

1/n 

= 0[n(q + l)"]. jl<t)(t)ldt, 

0 

= 0 [n(q + 1)" ]o 

I2 ^ Ri'^K ^ 

u= \ |4.(t)lK.(t)dt 


(n) 


n lo g n 
n ^ 00 


(3.1) ^ 5r#r ^ ^ 

(2.3) 

(2.2) ^ ^I%T ^ ^ (4.5) 


= 0 


(q+ir 


n 


1/n ^ 


(3.3) 



TgftJTi: M W M ^ (E,q) (C,l) ^Ch(ri41i|dl 
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=J|*(t)|K.(*)dt+o[(q + l)"] 

0 

=|^r +] j|‘l>(t)lK„(t)(it+o[(q + l)’'] 

=1, +1^ +o[(q + l)"] 

■yj '-qzpT ^ Ij m ^ - 


I, = J|<|>(t)lK.(t)dt 

0 

1/n 

= 0[n(q + !)"]. jH.(t)|dt, 

0 

= O [n{q + l)"]o 
= 0[(? + ')]. 543qin->oo 

I,= J |(|>(t)iK.(t)dt 


(n) 


n lo g n 


(3.1) ^ 

(2.3) 

(2.2) ^ 3rql7T IK (4.5) 


1/n 


=0 


(q+ir 


n 


1 

yn *• 


= 0 


(q+1)" 


n 


■ 

ll 

6 

— 0* 

te- 


t 


t' 

u 

, 1 
log- 



w t j 

1/n 


(3.3)^^r%T4^TR 
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w T3:^T.^fir?irr 


0 


(q+i)" 


= o[(q + l)" 

(q+1)" 


= 0 



= 0 [(, + l)-] + 0 [(q + l)-] 

= 0 [( q + 1 ) " ],^^n->00 (4.6) 

(4.4), (4.5) m (4.6) ^ W ^ f? (4.3) ^ ^ W WtclT 1 1 5^ 
31^ 1 ^ igt ^ t 1 

5. 2 ■atfl’ IMMfH : 3lr^ X ^ ^ 


f(x)=^]v(t)cotidt ^5,^ 

taR t TS^'f (t) ^ Tgft^R: M (1.1) ^ M (1.5) ^ 3TffW 
%TWSn(x)^ 




Sn(x)-f(x)=-^J vi/(t) — 


1 


. n + - t 
I 2 ) 

. 1 
sin— t 
2 


dt 


(5.2) 

iro sqrF ^ t I M (1.5) % Slfte {Sii(x)} W 

(C,1)4M a^{x) t- 


a,(x)-f(x)=-^|-^|E cos^ 
2k^o sin- l-'> 


^v4),}d. 


1 f 

= V|/t 

2k7iJ 


kt . kt 
8 cos — sin — 
2 2 


kt" 


+ 0 ( 1 ) 


(5.3) 



M wzir 5 ^ ^ 5 ^ M ^ 31 ^ (E,q) (C,l) 
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(1.13) ^ 315WT ^ m 1^ ^ fij 


E 

k=rl 


n-n 


k-1 


q"-‘^|a,(x)-f(x)i=0[(q + l)*’] ^54^ 

3R^ X 1^ TTi: 31^ (5 j) t^gqR ^ t M (1.5) 4 (1.1) ^ ¥^^3^ 

M t 'S^ 5RH (E,q) (C,l) ^ ^?8Tlf^RT ^ ^ I 3R 

nfn-l\ 


1 

k=iv k-1 


q-^lc^xj-fCx)! 


= I 

k = l' 


I'd -A 

,k-l. 


, n-k 


I v(t) 


kt . kt 
cos — sm — 
2 2 




_ n-k 


kt^ 


kt . kt 
cos — sm — 
2 2 



n 

'^n-l'' 

1 

dt+o 

E 

^k- 1 , 

qH-k 


k=l 

- 


kt^ 


dt+o 


[(q+r; 


= ||>|/(t)|K.{t)dt + o[(q + l)"] 

'l/n 5 \ 

J+J lv|/(t)iK„(t)dt+o[(q + l)'’] 

0 l/n y 

= J,+J2 + o[^(q + l) j 

31 ^ fiT Jj - 

l/n 

Ji = Jiv(t)|K„(t)dt 

° l/n 

= 0[n(q + l)"].|l\i;(t)ldt, 

0 

=0[n(q+l)-].o 


<n) 

nlogn 


(3.2) ^ iPTl^T cfii^ Wi 
(2.5) ^ ^ 


= o [^( q + 1 ) " j , ^ ^ n->00 (2.2) ^ 3 t%T ^ Wi 


(5.5) 


(5.6) 
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3T5f L 


t= JlM'WlK^Wdt 

l/n 


=0 


( q + i )" 


□ 

■j 


l ¥( t)i 


dt 


l/n 


o[(q + ^) ]’ ^;5qfn-»oo (5.7) 

^ ?JT 31^ 1 ^ I 2 ^ WIT ^1 (5.5) (5.6) ^ (5.7) ^ 

^ ^ Ff (5.4) Tf |3TT qftW 3tM ^ tl 31^ 2 ^ 3^ 

^r?^f^raT?FT % TTfEri^r fl^rFr % srw^iw arsq^ 
t. •^. TiTT. 1^ ^ 3ni3r ^ tqit t wrar ^ % fcT^ nf^ 
I 

1 . %. T^o TM WT, T^. MRh^ ar^^RTR-qf^ 2002 , 

45(1), 37-49. 

2. U^, #. : Divergent Series, Oxford at the Clarendon Press (1949). 

3. irif, ijr^. W f. : Fund. Math., 1935, 25, 162-189 

4. : Theory of functions, Ipd Edition, Oxford University 
Press (1939). 
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TTo) 


4ir<i?fT 

WFRirer ^ 3lfrf3Pl{^ WFT ^ 

¥f|RT IRff5 to W ^ 1 1 

Abstract 

Supramolecular Chemistry ; An introduction. 

By L.!Nfisra, Department of Chemistry, Banaras 
Hindu University, Varanasi (U. P.). 

A brief introduction about an emerging branch of 
chemistry i.e. Supramolecular Chemistry is being 
given. 

"Where nature finishes producing its own 
species, begins using natural things as with the help 
of this nature, to create an infinity of species". 

Leonardo da vinche 

Molecular Chemistry rules the covalent bond. 
Supramolecular Chemistry is "Chemistry beyond the 
molecule" whose goal is to gain control over the 
intermolecular non-covalent bond. It embodies the 
creative power of chemistry. 

Jean - Marie Lehn, Nobel Laureate 

il?[T tl ^ toJT ^ ^ #fTri W? ^ t 

fWT ti to 451 ^ to^ to t 

3PRT-3Tq4T, 31^-3^31 to t, ^ H ^ 344^1 ^-^4^ ^ 3M4- 
3T^ to tl FT rp; aiW ^ 45^1 %to ^ ^ ^ ^ 

oJTf^ apjarf % ^ ^fFT ^ 1 1 to oJrfrS 44 ¥iTT4r to t 
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3# ?RiR s{^ ^ wm #iT ^31^1 f^ 3raR sri^j % t W5f 

5Wlf^r1 ^cll f 3^ 5R)R % oq[^ SHTlf^ I 

^ ^ # f^lWT ^ (Tt ^ f^ rRf ^ ^ ^--SFriT^ 

t, t, 3^1% anf^ t o!^ % anwT ^ airaeFT ta W 
t, 3^ ^R5R STnjsrf ^ f^sitt, '3<<lftfti, SITI^ % STT^arf % ^?Ff5;T ^ 

^ ^ 1 1 w^rr 1^ ^ ^ t aFjalf ^i5t ^Iwhi % ^ if 

3{[3im tt ^1 1957 if m ^133 

^ 3w<* t 33% aiTO, ^n:33T aul^ % t^t ^ f% 

5R5R 33 35133 ^ 1^35 3I35K % 3333 3T 333 % ^ 33T 333 tl I# 

3%3 33f%l (Selective) 333 %t 313 333^ 3fllfl ^^133 '^RclrFT 33 l^<u| f 

%%3f31^ ^ 31^1^33 3333 % 33f%T ^ 33131 t 313f% %^f%33 % t 
% 333 333^ % 3^ I 313: ^ 335K % 333 31 3333 % 333 f%TT 

331 335R 3)1 33331 3ft 333333531 ^ fi ^31331 351 3335eR ^ 

33R if 333W Wif % ^ tl 335 B3|%5 351 31313 335 13^ ozjft^ ^ ^ ^ 

tl (3^3^ 13 3Ff35 3^ 351 313 355^ tl) M oJfM t ;T^| ^ 

333 ^ t 1% %% °3Rt) 335 ^ 351 ^J|if31 % 5ai%ft f I TJTjfifi % 
t^rgR m t 33R # oZjM 351 31n4 3M-^ 3:S31 tl ^ F3 if 35f ^ 
t 1% Rl'fi.id % 3TI3R tK f%'y1 ftig 351 eRT3 313^ ft31 351 3li^ 3131 ^ 
3lf^ 1131 tl 3tl 313 ^^3333311 rf^\^ cIPJ,tltl tl 3 3r^tU || ^ : 3 ;^, 8113fil3 
t 333 33131 t 331 ■ 333^13 ^IfSlf^ ft 33ff35 ^ ^ ft 335 ^ ^ 

^53^ 4^ t - 351 ftjftft 313fil3 % 333^1 ^ ft 331 

Tjsife ^ 3ii3ftl ^ wlfftr % iTjftft ft -3175 3f^ 3feft3 351 -gsiif^R ft 
f%31 ■'K t%3R 35^ 3l 31^35 333 3^1 33ft 33ff% 33ft 3tl tl 331 31 

ftflfft35 323 ^333 W3 % Pi 4“ I ft W335 3tl ll ^13531? 31333 tlf 3(3: f^fR 
% 3n3R %1 suft 33lft % t| ;ft53cl PlHf^PsId 3533 33 «3R ftft 351 
3113m31 1 - ' 

^ ^ ^ ft 35^ 351 3t 3113 t ftlsR5 31 f^355R % 351^ ft 

^ tl f%3 ™ 35f%13 ^ %1 I35I1 ^ ^ 3ft ^nftl3 351 ^ till t, 
3ftl 335R 3rffft-W 33I3f %1 335 ftlftl-33lil t%31 II3 13511 ^ 3 ft ^#[ 35 f 

l%31^W 33531 tl ^ %1 13 tnPIcft ft 313% #3 351 ^ 33131 ll31 1 

fl? % 31^ 3335^ 31135m-t^Wl 351 1^ 35^ft 3lft %1 13 33R ft fS 35^ 351 


3# apto 
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^ ^raciTi apt ^ ^ ^ ^ ^ 

rPi^^t #nTI 

t ^ % ?Rr 3R?T tfJRjf ^ tMf ^ KIR ^ 

35W % #T ^ t^^IEcR SPJ #ricR ^ ^ 

4141 fit ^ 3 IFt t^dtbi. SRfriainjI^ TilPR (Supra Molecular Chemistry) 
^ 3iiiMi<f^rai Tiit 1 

w ^naR ^ teR ^ ti 3rf^ wm t 

ftR RiifePT RJI 3PRtaR ^1 




3 I|ui( 44) 

(Molecular) 

(3T) - (^) 

I I- 

(R) - (R) 


R^!#PT 


3tr3IlRf^ 

(Superamolecular) 

- 3 nt (Receptor) 


(to t RFT ^ l^lf^IR 3PRR) 


WRsnRto 


toR 3113 < 

(Super molocule) 


Rpi' 4 l^ ^ ^toRR (Substrate) 

R?RR (Molecular recognition) 

'^ 4 ci<»i (Transformation) 

^^RilRlWI (Translocation) 


WTRiRR 
(Self assembly) 


T ► aprrf^ siftont^ ^fto 

I (Molecular and Superamolecular devices) 

(to^R^ Rijf ) 

^ rR5 ^ to? 3R3 ^ RijJ 4^ # t, to to 

ton to w t % toRcw sipif^ ^ ^ ^ ti 

RRPI IR 3RiR tl mRR ^EI RfR 441 4 RISRT 4 W % RR t |3IT t, 
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ti ¥W II M^lJi ' ^ii^ia if Tf ^ ^ ^ '4l4)M4lJil ^ 4f^ ^ 

Mill f^ w ti 

srpf ^ Mot WeN!^ «F«R (Covalent Bond ) Itm t 3^ ^ 
^ 3113 sm ^ wf, (H-Bonding) 31]f^, t ^ If 

# f^ftlScW 311331 ! ^ Mdt Ifrfl tl ^ 31^ IK -QrtPR m siraf^R ^ 

33iiftiT 3k wi^ % siPKi ^ ^ ^ ^ ^RkIT ti i^^Pw % 

Wf ^ ^ «iraf^Fl % 31R# ^ % lUffliR ^ ti ^ 

ym. 3PT «f«Rf ^i|^|flITtl31^33cITtf^ 31^ ^ fd ^ 

SliRPlT ^ ^ ^ PrW tot It TTt ^ ^ ^ It 31^ 

^ WT131 ^ ^ ^1 I^ll Wl 152M t It HklT It, lElW It 

wr 3 ft Itl 4 ^i5nlttiT^lt^'q3:lt|tlt3f^'3^ Jita ^ 
^ ^ tl 3111: Tlfk % ^ 3ltRlt TFft W: KTO (Self-Assembly) 
4 ^ ^ I 31Ft ^1^ I -^^ism ^^^ KilKRT 3qtil ^ 1% 
(Cell) % ^ 31^ I 3Kw4tll (Non-Covalent) ft ^ERlI f I 5K 
W! I *ii5d]chiP§<<i cRT li'^l^lf % ^ K’lTOT ^ 

4l 11(1 3 ;^ % Mur I P wtM^d i§flW3 f:- 

1. 'kTO^Rlfe^^iTra^TOliflt tl 

2. ^P1 % ^jlT f^«<l'MI<f ^ SlIq^i^chcK 1)^1 ^ ( 

3. sirailt ^ 3ifnR ^riTR (Product) 'SRTI ISIT 'EKfI 1 1 

4. 31lflfe ^ ^ iT6T^3Jjf 111 1 1 

W:Ito 4 tlUT IMl 1K1I4P4) Iflf ?RJR 4 fl^ 4 STIW 
I wqtf4r ^ ti 3wnsf, ^ 3 iiit ujr % Pmfq 4 tor ?4 1^ 
OT 4f, t«ral 31(1 TO % ^ TO-3# 4^ TR ^ 1^ iTfTO |f It it% |t 

1 3R ^ % 1(R1 ankt, t W: ^ ^ IR TO ^ Plilful ^ ^ I 

to IK IfllicllpH 3)1 3<I6<U| 3)I4 KKT ItriT ^R)T-2 TM 
lteT-2 iKTO sm^ l«R ?W igt # tl ^ TOtTO 4 fllfisi TO t 
^^STlIt IR Pl%cl I TO TO3 IK Itm 1 1 %1T 3 Itl IK KiRT 
tl^^lt^TOl ti 4^ Ull'dlPn 4)di ^ la ell I i^ZtPr 3TO % TO3 IK I4- 1 
It It RlPbel ^ HliPl^l 3)1 kl It TOT 1 1 lit TOR 3fl ^^ITOT 44 



3# aiiuif^ich 
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^ ^ ^H1#RT (a -Thalasemia) ^ ftW t ^ 

o||d ^ 3TOf%i1t (Non-Cooperative ) ^ aiMT t f^RT^ ^ 

^ 1 1 W (Self-Assembly ) 4 ^ 3#i: ^ 

tl 



%31TIJTTxn:W^>^Tnf««*JT'^T^^Tl3^ 

^ ^ 35IWT t t^Rl^ '3TMf^ Tf^’ 

=b^l ^ ^ehdt ^ 4411^ 41 3TW '§4R Wd: 4RdT <.6dl f 1 

I¥ 3raR 3Ti33Tf 4iT ticF Ml 5RiR 114R SllWlT 

M IR IRIrfT tl 44 4PR ^ Ml4R 411 441 Ml 3141R % 14 % 444, 
44^ 451 Mr, 'tolf 44 HM ¥434, ¥434, SRR 

3H|u|fctch 434 (Intermolecular reading), dil'Sl 44 44= 4;= 4^44 

■SRT 44?f4, lift’d 44 % 3¥4t; 3i%lT, 'gRJ ¥%441 44 ^¥4 44T 

M-414R anf^ 343-414R 44 ^ Mc 44^ tl fl 4444 M-4R4 % 3RM 44 
441% ^ 41Mt % 14 3T4114f4Mt 34%¥fll4T3Tf (Non-covalent interactions) 
^ lUfttcT 3^ ^ ¥^-¥^ 3441eR ^441 441 3444445 tl4T tl 1¥ iMt % 
444441 M-4R4 ^ 4341341 % Ml 44T IR %if 4TR 45441 tl 41144 

Mr M-MR % 11% M 41% R4f 441 Ml3?f 441 tt M4 4^1 t, iM 44 
4% 141^ 441 4t M13 Ti 45t Ml % M 1% ^ % 4441 tl 1¥ 145K Ml 144 
SlRlM 441144 TJJif ?¥ t Mr 45t 44R llRIWf 4lt M% ^ ^ 1441 t 
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^ ^ ^TRsiT 31^ SWft '^tN^TRW ^ 3Tk 315RR ^ 3^ t', STcf; ^ 
^ 3TERR t ^ ^-%l{^, ^te?IT# m ^ 

jMW M m WR mm # wm ^ ^ # sfk 
3?tefT t Wf # 1% I 

^ WR 4 f?r ^ % ^I3R f«R % RR ^ t 

^ WOT ^ 3^ W 3Wf^ % 1¥ ^ 

311# tr 

(Corpora non agunt nisi fixata) I # 3TI# ^ 'StW '5f^ ## 1 ■'R aiR 
3PTfi#t W^ (Molecular Recognition) 1 1 #feT '^ff tRJR 

t #31 t toK k '3M Rl#’ (Lock and key ) % 

kR[Rr m tlfrRRR fli^l f3 tRR ^RR (Fixation), (Recognition) 

cM (Coordination) - I#! #3 SR^^RPnSTf tp; f^^nicRT aiFlf^ 

wr 4 #^^i 

f^ ^ ^ W ^ #31 t 3t 31E1#1 3Tq# 

^?K[3# ftf% 3R# ## t 3^ 3# '% 3R 3iT ^ W 

3Prm #3T tl ^ W ■?nM #t ^^KRcft 

■# 3:331 t # R#1F1 tl 3W W3§T 3PT ■^ir^iaif #1 t 
313: ^ W4# #1 # 33 SRf^FlTSif t f#3T RR fl 3f lim\ 

# RR333 3:31133 33 #3 f^^lH #1 311# 1 1 3f R3113T 3lft3 kfi ^ R1133 
^ ^ ta3R (Substrate) 33 31# 31333 f, f^RPR #1 a # 331 313 
3l p # 3?ri31 3131 tl ^1# t##g33 aiFlf^ 3^1133 31^ 3k 33: l#f # "^li^ 
# yHp33 #R t 313: 31 3^31 #kl3i # 13# 31#J| # 3331 1 3# 13 ap # 
33f^ 3)# tl 3k: 31# 331331 ## f f# 31 1#313R #1 313# # R3lf|3 33: 
3331 # # 3331 CTpC % 3?lf31 3131 tl 3k #3f 31lkl31 3^3 # 3R33k3 
3113#3 # 33t t # 3# cnp #• 3Rkf3 k)31 3T3T t I 

3k 3^ # IR 313R 3l 3k3lk3 3# # 31## f# 31 3[3 33R 3# 
313[f 3#^ t 3l 31# 1:131 33k3 l#313R # kr#3 333 % 35eR3RC3 tfpi 
## tl 3 13 33 3 # 31P3f%^ 31313 3# tl -31 ##33 333 #31 tl 313: 31 

#^k#3 #333 3# ■^31 ar^ja# % f##3 # Wlk3 ## tl 

t3k33ktMl % kW # 1# 3133Rt31 351 33# #31 t 331 #331 335#35 # 



aqfct Tram : 
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Mr 3nf|5qf ^ ^ m 

3n^ ti IRwImi^Rh ^ iTO m 4sb]4ii^f^d ^ ti 
aW: fSrf^TSrm % Tg^^tiUj |^ WT % ^ ^ 4 

3{|cHi^«rll ^1?^ t t^rat 1335 f^^lllIK 3Rrg¥%t l^£FT ^ (?15ft^-^ 
t) l?clT tl ^ 3ra^¥4l4l ^ W % 2flraM 3f(T t 3^ 

W, ¥l|-ill^ (7E-7C) ^ 5t^ t, ^P^f^'cl tl ^-¥[f W # 

i3FTcT 3(5^ 1 1 1^. 13i. ^ m3¥r ^ 3RR 35¥1T tl 

31^*1^35 3R¥ aqpilf^ ¥pg;iT3lf ^ 1# 35t t ^ 

toF^ anf^l ^C?11R ¥55JFT «n5 (Transition metal) 35T 3il% 35^^ 
ara% 3[^ % ^ 3f^ ^ i^ff^RT 3R5R ^ 

^ snuif^ 351 3i[f^s^,R ^ # in Ttgr tl % 3T3 4 fMr, 

3R ¥?^fttT 11^ 3t ¥T33T % 3lt ^ 31Frt W 351^ ^ t nl ^ 

31|U|fct3i ¥333 35^3153! 33 ¥1331 3331 3^ t 33ffe 1¥^ ang iRPR 1^ 

33^ ^ ^ tit t I i3C3¥t (X-Ray) ^ 3%T 1^ 33[3f 1 ¥131 W tl 
¥351 1 f^'t 3l¥ W1 1 3131 311 ¥3531 1 1 


ftl3ift53 ¥3311 t 335R % 3lfl3f 331 te3Rf ^ 1^333 f^ 

331 tl 


¥1# 


1 . sf51<43 t3i; 331 

ail3t ¥Ru^ % 3:c35^ 331 ^dl?3 
33 ^ft315¥ an33 

2. qictl33n 331 3ltilf^ ftl3i¥ 


3.t3¥li5lClfe3 31^ Tz^fft35 (dfe) 


4.aich|4ltcb Ulitd 

t Mn ¥3 Eu^+ % Tb3+ 

5. 4sbldl$f^'tddiq 





% ^cil3 331 3lf^ 31133 

8.AdcllR¥^l. (aiHHiqelfe^il sbld3 

f«R) 

ir^tl^q 31133 
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Ff ^ ^ W ^ f^RW ^ ^ t ^ 3f[Tt 

^ ^ 5 :^ % Wf ^ #% ^ W ^tf^ ^RRlSTf % ^ 3Trf^ % 

f^wW RITO ftng f ^rarfl t ! 

3R rfi'4; ^ 3F4)|4 Pi«1) ms^ ^ ^ t # ^ 

^ f^ ^ ^ ^ t FT alter 3RrRra5tR ePpR ni^) 
315^ ti ?FW ar^aif ^ P^ jq cM 3R% fte te3 anf^ f: f%*k ^ fi 
terf ^ -im, w^, m Pm anf^ iiMeirr ti ^ 

arrqte TM arfrtapte 4 aiMM ^ T3^ f^ 

aPTf^ ^<^4i|p|cW 4 felT Tf 3RR1 STTjait % fte ^TFlcFT ^ 
W tl % W ta-qip ^ ^ -STO a|5t FTMrT ^ te?H 

35t arqf ^ ^TsjFiRRq Tf wr ^1 % ■<qiRi+f m 

fte teR TO t [Ru (bpy)3]2+ - bpy = 2,2' te?R % 1331 

^ W3 F f^ ^tFT-f^TO P 3|cT t\ ^RlrFJpf 1 1 ^oITRoTT;. 

te?Hf % WlRlft?T ^ P mM 35T ^ 3RTIT tl W ™ ^^TOarf 35T 
aq^ apif^-HR (Molecular wire) airf^ % ^3)RT if TOit qicsnjpf tt TOTH 

tl 

ariqf^ ^l^fln (Molecular Magnetic Device) 311 f^3TRT TO 

TOR % TOI^ % TO^TO % tt qTO t WfT3 ^ arfclTO % ^RBR #Rr 

ttti 


(1 ) : Supra Molecular Chemistry, VC H Weinheim, 1995 

(2) tet, m. ^ m m, 3TOR : Indian Journal of Chemistry. 
1998, 37 A, 377-392. 
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■?Trcfr<|»d WIT 

%TRnT rrar 

■^rf^Trr wferafl' fonRFr, ■sciht f^^otfcrorcTEr, ( ■?F5T. ) 

[W - ■few 3,2002] 

wwr 

W w ¥l€^d H-WT % ^ mR ^ w 

tl W [^1 m '’“I % 

i!ll'M4il4 3TP1 oj'fl^ c||c^ f I 

Abstract 

Expansion formulas for generalized H-function. 

By Chena Ram and Dinesh Kumar Department of 
Mathematics and Statistics, Jai Narain Vyas University, 
Jodhpur (Raj). 

The authors derive four expansion formulas for the 
generalized H-fimction.The results obtained extend the 
researches carried out by Lawrynowicz f^l and 
Meijer.flOl 


1 . yWlcl^lT 


f?r ^ hi m w H-iseR % ^ wm ^ 

tl % 3ipR h{x)^ 'm sffef WT 

^ t I r 

(a: ,Ai ,a: ) fa: ,A: ) 

V J ’ j ’ j / l,n \ J ’ -5 / n+l,p 


H(^) = H-,-[z] = H" 




m+1 ,q 


=^— r 0(s)z‘ds, 
27ti-'-'« ^ ^ 


(1.1) 
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%mrfr ?rar fHR 


m 


e(s) 


nr(p,-B,s)n{r(i-a,-fA,.)}‘‘ 

n {r(i-p,+B,)}'’' ftr(ai-A,.) 


j=m + 1 


( 1 . 2 ) 


r- wif % taJW TO t I TO ^ z ^ # ^ttot 

t ^ ^ tl ^URTOT Piif TOT TOT t; p, q, m W n ^ TJRfe f 

1 S m S q 0 S n S p; A, > o(j=l, .p),p, >o{j = l. q) ^ 

Pj[j-\ .^)^Tf^3rrTOt I TO ^j{j=\ >")t33 

^0=ni+l. >q) 3T^ TO TOT TO flH- TOR % ijof fljwT % 

^ 3TTO)TO UrT ^ 'TOcTT f | TTKIT 'JW Ii2,i3] ^ 

l^irTOlTO) jj-TOR % 3TtfeiTO 5!^ cM ^T^ Jrf^q 5T^ ^ TpjfCRT ^ 

t I 5R TO a. = b. = 1, V i, j ttTb -tor qnro % H-TOR P] ^ 
^TOTt I 


H-TOR % Tpror TO 3Tf^ 3 tR JT^Tlf W TOf^TO PI % t I 

fl^ t # TO M ^ [5.6] TOT^fSiR ferof ^rflTT H-TOR TO arfcTTOft 

TOTTOlkt I 

V{z) # ^ TOT V TO ^|TOiM t TO H-TOR ^ TOTT TO 
[^1 PlHclcl^ f^ST ^ - 


^ ^ l’ 2 ;v-l[ >,l)( 0 ,l;v-l)_ 

^ ^ TO^T|TO^t^^^ft^[81q5t5^TO#5fTRtl 

ItTOR qit TOTORf TO TOITTOT WRT if ^ ^ PI ^ to t I 
2.'jniK <i5i 

PiHiRbcl mRuirI ^ TOTO - 


(0 


H- 


xz 


(aj A>^j)i„a(aj,Aj,) 

(P.’®.’)„-(P,.Bi,b,) 


n+l,p 

m+l.q 







H-WT % JRfR ^ 
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Z 


(“ )l^ ’(“ ^’"^3 )wl.p 

(P.«.B.,)(P,B,l .{P..B,.b,). 


^ m = 1 cWT m > 1 % A. f 

X ^^^-1 <l;aig(A,z)=Biatg(x^^ j+arg(z), aigX,™^ <%I2,Q.>0 

^ Q ^1^ PtHclci^ mR^iRcI f^^n- -siidl t - 


a=Z B^ kSajA. - E -z Aj] 

j=r j=r j=m+-l j=n+l 


Qn,.n 


= X^ P -^1 ; 

r=0 r ! 


>^h;; z 


(“.A.^iL.(“^AL^,.(“.-^A) 

(P..Bi)„.(P,-B.-'>iL, 


ifH p>n,Rje(). ■“')>i;aig(Xz)=A,arg(>,''*'-)+arg(z),|aigX‘'*'|<|-,n>0 

At 

nin — [ i(“i’^>)’(“j ’^3)2.11 ’('^3^3)1^.], pi 


TTppn „ 

(P).B.)..{Pi'®.-'>l)».. 


H"i" ^ 


(a,-r,A,)ja ..A,,aj j^^,(a,.Aj)_ 
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^ n>0,Re(x j>^;arg(Xz)=Aiarg(A,’^'^’ j +arg(z), 
arg>,^''^i|<— ,Q>0 rraTa4^^f^«lM(2.2)^f t I 


(iv) 




1 \ ( ^ / \ 

TTm,n 

Jl 1„ „ 

Az 

P.q 


(Pi'®'),,.. Pj.Bj.bj .(P,.B,) 

V j j j /m+l,q-l 


(r- -,)■ 


>q%) 


r=0 


r! 


H”-" 

p.q 




n+1 ,p 


(2.5 


^ q>ni, 


X ’ -1 


<l;arg(Xz) = Bq arg(x’^®‘> ) + arg(z), 


argA, 


1/B 


<-,a>o (2.2) Tift I 

2 


(2.1), (^3), (2.4) T33 (2.5) ^ ^ UO] m smi Tif 

H-WT(l.l)q5tqf^W^ I 

S.fer^^^TT^ 


(i) ^ (2.1), (2.2), (2.3) ^ (2.4) ^ ai = bj = V i, j Ml j cTT H ^ 

H qjisRi % if ^ « t #c ^ c h i Qh1R<h [7] -m ^ 

(ii) aik (2. 1), (2.2), (2.3) (2.4) ^ aj = Aj = bj = 1 V i, cWr j 

% G- 4)crH if ini'll tt qillrll t sik fif [10] ^[HI 

firatt I 
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fHR 

^ n>0,Re(A, '^'^’)>^;arg(Xz)=A,arg(x'''^’) +arg(z), 

jL 


(iv) 


p.q 


Xn 


(“i’Al'“r),,.(“iA,)„,„ 


r=0 r! 


jjm.n 

p.q 


(“■■A,.ai),„,(a,,A,) 

(P i’Bi ),,.. (P ..B,. (3, + r,B,) 


n +1 ,p 


(2.5) 


^ q>m, 

7C 


A. -1 


< l;ari 


g(A,z)-Bq arg|x ’ j + arg(z),jargx'^^‘’ 


<— ,fi>0 ^ n q5t'4R^iqi (2.2) ^ t i 


(2.1), (^3), (2.4) 133 (2.5) ^ [lO] ^ ^ ^ 

31pR H-WT(l.l)q5tilf^^ I 

3. 


(i) ^ (2.1), (2.2), (2.3) 1T3 (2.4) ^ aj = bj = V i, j rM j # ^ WT 

^ W % H-W n ^ 331 t 3^ ^ [7] m 3R3 

(ii) ^ aik (2.1), (2.2), (2.3) i?^ (2.4) aj = A; = b; = IV i cl3T j lit 

^ G-iRR # ^ 3ICIT t 3^ ^ ^[10] ^ 

Pradf I 
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3ito: m. %. % 3if^ ^ ^ t 

■5TNr^ t ^ # I 
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T3rob-;H4)4], cTRIdrl^WZIT H-W=r 

diRch oF^. 

'HRr'qt.aTr.- mi ? ) 

[W - 31^ 29, 2002] 

■?TRm 

JR^cT W T^=b¥4l41, clRrad; W H-WT 451 

45frm % ^TO 4if 4ftwf 451 WRT 451 4^ tl 54 

■qftqwf ^ 4I54R M t 4*4 4ft414f 451 

5tM 43<^ % R)4I 44T t I 

Abstract 

Univalent, starlike and convex H-function. By 
Tariq Q. Salim, DepiuHgeat of Mathematics, AL-Azher 
University - Gaza, Gaza, P.O. Box 1277, (Palestine). 

In this paper we establish several results 
associated with certain classes of univalent, starlike and 
convex H- function. These results are applied to get new 
results associated to Meijefs G-fimction. Also several 
known results studied recently in [7] and [9] can be 
obtained as special cases. 

1 . WIcldl 

4T4T ^m,n, p, q, €N^tft)0<m<qj0<n<p44T 4T4lf^ aj^ 
bj e C Ai^ Bj e R(j = 1, - - -,q; i = 1, - - - p). 5R W if 34% H-4J414 4§1 
m [2,p. 408] 4R*#4 4441 1 I 
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H”;"[Z] = H 




(a,, A, 

1 

m,n 

z 

\ J’ J 
/ 

/l.P 

\ 

p.q 


b,>B, 




1 j’ J 

''l,q_ 


^j9(s)Z^ds 


nr(b,-B,s)nr(!-a.+A,s) 

^ 0(s)=-^^^^ 

n r(i-b^+B^s) n r(a^-Ajs) 

j~m+l J^^ri+l 


( 1 . 1 ) 


(1.2) 


^ L ^ M t ^ ^ t cM ftrF ■JDFW ^ ^ ft ITf ^ 1 ^TR 
fiRT ^ t I Wf ^ f^Rlirr [5, Chap. 1], [8,8.3] and [10, Chap. 2] 


h(z)=H 


l.n 

p.q-rl 


-Z 





(-z)^ ds, 


(1.3) 


M M ¥qRftTR^[10,p.l2, Eq. (2.24)] W[ t - 

. flG(l-a^+V) 

h(z)=X ■ — 

'"nG(l-b,+B,r) n G(a,-A,r) 

. 1-1 j^n -1 

% # f^R 3R1R % t E IW 3if|R f - 

f(z) = z+ia„z'' 

n :.2 

^ ^Pid [s’Wi p = {z ; 1 z I < 1} ^ ^iiclRcb f I 

W S(A,B) % f(z) e E Wlf ^ ^ t ^ 3iiifJR5T 


(1.4) 

(1.^1) 



H-WT 
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[zf'(z)/f(z)]-l 

A-B[(zf'(z)/f(z)] 


<l(z,eu) 


( 1 . 6 ) 


^ ^ ^ t^-l<B<A<lcraT -1<B<0. (AB) f 

(z) e ^ ^ ^ ^ ^ t zf'(z)es(AB) S(AB) % 

^ (A+B)/2B m |B1 % ti ^ K (A B) % 
31^1^ ^51^ tl (1.6) Tf A= 1- 2a cM B = -1 ^ S (1 - 2a, -1) 

= S* (a) ^ -q^ S* (a) t f(z) e E 4 M t ^ a (0 < a 

<l)^%clTO^t I 


>a(zeu) 


(1.7) 


q# ^ ITT K (l-2a, -1) = K*(a) Til ^ K*(a) qj^ f (z) € E M 
^ t ^ a °Rf % 3iqpf t 3^ 


1 + Re 


( 1 


f'(z) 


>a (z €u) 


( 1 . 8 ) 


q5t t ^ 0 < a < 1 

qq^ qRqrqrarf qqr wf % ^ [9 ,i,3] 


2. i^qjR^hqft H-T?jqnT 

qjqR f(z) € E i^zqiT 3 Rpr qiwr ^ t ^ 3^5?! wi p(z) 
^zr(z)^ 


Re 


U(2) 


>a 


(zeu) 


( 2 . 1 ) 


^ qiq qiqqir ^ ['‘i qqr ^ bi ^ t^Rifei q^ftqqaif ^ aqqqqqKH 
qf^ I 

■yARi4.i 1 : qf^ w(z) 1^^ u ^ PiqHld fl W(0) = 0 qqr 


w(2,) 


maxlwCz) 


z =r 


,0<r<i 
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(it z,w'(z,) = kw(Z]) 

^ k c|i4fi!ci4) t k> 1 


( 2 . 2 ) 


2 ; T?cbil4l'3?l ^ t I 3R ft? T ^ 

37rt w<!il4) H- % wr trftqR w ^1 

1 : w (4.1) ?Rr h(2) Mlifr 5rf!i4«r ^ ^ 


h'(z)-^ ^J+^j) zh"(z) | 

nr(l-b.+B.) n r(a -Aj) h'(z) 

J=1 j=n+l 

^ rnr 


t^1^a>0T^zeu%f^3i^ 

n°{'-^i+A,)/n(3(l-bj+B,)nG(a,-A,)>0 


n (3(l - aj) / n g(i - bj)^ G(a,) > 0 

t h(z) ^ ^ Tf f I 






147 


cTf (j) (z) e E rWT (2.3) % pRicTOT f' f% 

if(z)-f%m%riT a,) 

<|)'(z) {2J 

3?^ 51RTf% 

w(z)=(|)'(z)-l (zeu) ( 2 . 7 ) 

^ ^ ^ W%3it t cim w (0) = 0 * (j) (0) = 1 (|« ^ 

WRIT t (1.4) 45t ^ ^ (2.5) t 45^ ^ W5^ tl) W m 

(2.6) ^ PlHcicl^ ^ t - 


w z . 


zw 


'(z) 1 


w(z) ’l + w(z) 

^ ^ ^ ^ ^ M t #?St (1.7) ^ I 

41^ ^ Zj e t 

^ fR 5ri)Ricbi 1 % ^ 
w'(z,) 

z,-^=k>l 

w(z,) 

^ 1 1 3Rr Ff 

||ziW'(z,) 1 


|w(Zi)| 


fiiT>flT 

<2J "Uj 


w(zi) ■l + w(z,) 
t f^Rft (2,8) rWr(2.3)^ WRT3Tf | 

|w(z)| = |(|)'(z) - 1| < 1 Re((t)'(z)) > 0(z e u) 

3R ^ p(z) = z k t t, ^ 

'"(j)'(z)^ 


Re 


kP'(^); 


0(z eu) 


( 2 . 8 ) 


(2.9) 


( 2 . 10 ) 

( 2 . 11 ) 

( 2 . 12 ) 
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^Re 


h'{z) 


0 (z G u) 


Ip'( 4, 

=^>h(z) 

=> h(z.) (3rfcT t 1 

: MW a = 1 ^ a = 0 ^ tr 1 t I^RT^W ^ ^ t - 

aqfli^ 1 : Ml h(z) (1.4) ^ ■qft’Tif^ t 


zh"(z) 


h'(z) 


<— (z GU) 
2 


(2.13) 


m (2.4) W21 # I ^ h(z) t fi t I 

4Myi^i| 2 : MT fll h(z) (1.4) m t 


h'(-)-T 


fir(l-aj+Aj) 

J=1 


nr(i-bj+Bj)nr(a,-Aj) 

J=1 J=n+1 


nr(l-aj+A,) 


nr(i-bi+B,)nr(a,-Aj) 

j=n J=n+1 


■ (2.14) 


m (2.4) Wit I rtw h(z) ^ ^ t 


3. wn^ffzrr 

[9, Lemma 3, p 16] ^ W PlHlf^d 3f^f^ p5) 3Jl4i!<443dl 
yAfilchi 3 : MT f% f(z) (1.5) ^ t 


(3.1) 


zf'(z) 

“ zf ”(z) 

“ (A-B)(^2 + A+A^J 

f(z) 

f'(z) 

(l+i^)(l + A)“ 


^ ffe ftsR 3RRf A, B a % t -1<B<A<1,-1<B<0 

HSIT a>0,Vzeu I f(z)GS(A,B). 

3H M ?[RFW; H-MR % ftRlfer TlftRRf 
5[^f^ 3 ^31#iT t I 



WNNt, ^ H-wr 
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^ 2 : HHT h (z) (1.4) IKT ^ f 3^ 


Zh'(z) 


h(2) 


A-B 

1+B| 


<- 


(3.2) 


r-l£B<A£lWII -lsBsO%ft^gSTOltif, 

^nr(i-bj) n r(aj) 

— . - -hW sS(A,B) 

nr(i-a,) 

: w F(z) ^ 


(3.3) 


F(z) 


nr(i-b,) A r(a,) 

^ j=n+l 


SRT t # (3.2) t 


h(z),(zeu) 


(3.4) 


zF'(z) 


F(z) 


--Ik 


A-B 

1 + |B| 


(3.5) 


zh"(z) 


h'(z) 


<“ 


^ ^ t I 3Trr: a - 0 (3.1 ) ^ SRffcf 4)^ tR '#414 W ^ t I 

■ 51 ^ 3 ; JIRT h(z) (1 .4) SRT Tlt^'Hlf^d ^ t 3^ 

(A-B)(2 + A+A^) 

(1+|B1)(14-A)^ (3.6) 

-1 < B < A <1 W -1 < B < 0, % pr TO t # h(z) ^ (A-^B)/2B 
% TO^t |B| % 3ff^ nr(i-aj)/nr(i-bj). n r(aj)f , 

j=l j=l ^ j=n-bl '* ' ^ 

: (2.5) ^ 

(3.7) 


■§■ 

zh"(z) 

JA-B)(2+A-f-A') 

(|)'(z) 

■ hXz) 

(1+|B|X1+A)" 


,(zeu) 
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diRch 


^ ^ ^ t I 31cf: a = 1 ^ 3 % ^ ^ fTf f^N)^ f ^ 

(t)(z) e S(A,B) 3lcr: (j)(2) (3^) % JffrT ^ (A+B)/2B rWT ZTftr |B| ^ 

OTH;t 1 3J!f fSTT h(z) 

r[r(i-aj/ftr(i-bi).nr(aj 

% 5ff^ ^ (A+B)/2B cM (il§M |B| % d<|c|(l^ t I SR fil 4 ^ f^[f^ 31^^ 
H- Wr % ^ ^ I 

4 : iMllJh(z) (1 .4) IW t sfk ^rfrfW (3.2) ^ ^ ^ 

r(a,) 


Wiftr : #; af'(z)sS(A,B)of(z)EK(A,B) (3,2, % ^ 


-z 


( 0 . 1 X(ajAj),,p 


eK(A,B) 


(3.8) 



nr(i-a,) 


h(z) eS(A,B) 


W ^ t I 


q 

nr 



h(t)dt sK(A,B) 


^ cfiflifr ■qRuiiiT ^ f i 


4. ■?P4i4)^r 


^ ^ H-43CH ^ 'WhMcll % "cbl<u| ■£[ 5IM 

■qftqpff ^ 1 ^ ^ ( 1 . 4 ) 

^ Ai = 1 dm Bj = 1 ( i = 1^ — ^ p ; j = 1, — ,q).^ TK 





151 


I 





^ G ^ G-WT t II % 4 cl^s % % w f^Ffc Tlftqw ^ 

I 


■awhar 3 : tirt fli g (z) (4.1) srt 5^i ^ ■qft’uftci ^ t 



a > 0 % f^ cPIT z e u% 



^ g(z) 1^ \i t I 

4 : g(z)(1.4)?Rr^TfM^^tl 4HT f^ 


zg'(z) A-B 
g(z) ^1 + |B 


(4.4) 
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cilR'h 


-l<B<A<lcWr -l<B<q %%I3[ , (it 

znr(i-b^) n r(a.) 

g(z) eS(A,B) 

nra-a^) 

j=:l 

5 : 1M g(z) (4.1) MR^lRd itrfT "I sfk PlH 


(4.5) 


zg^(2) 


g'(z) 


(A-B)(2+A+A^) 


(1+|B|)(1+A)' (4.6) 

-1<B<AS1 -1<B<0 % feR fg ^J5CfIT tl ^ g(z) ^ (A+B)/2B % 

(1RR(((M |Bl%5[f(r 

rir(i-a,)/nr(i-bj) nr(aj) 


nr(i-bj) n 

j=l ' ■" j=l ^ ^ j=n+l 

BTljn^iT 6 : ^ g(z) ^ (4.1 ) m gR«nft(T ^ t sfR 
(4.4) TOT 

<i _/ \ p 


nr(i-b,)nr(a.) 


nr(i-a,) 

3W(l.4)^n = p1?a^TR 


-.zG''"^’ 

p.q+2 


l,(ap) 

l>(b,),-l 


eK(A,B) (4-7) 


H 

p,q+l 


-z 


II 

< 

(l-aj .aJ.— 

.(1 Bp ,Ap 


(0.1).(bjBj 

1 

1 

1 

1 



(4.8) 


^ ^ pTq [z] ^ ^ ^?IT€^‘ II5Wnft#T [11] t W 31^ 1 % 4 cR) 
% TO ^tRto ira It ^ ^tt [9] iro w gRrof % ^ tip'Fq [z] ^ RiRt? 
^ It Rrficr t TO fttrr e a,p (Z) wt to WT J (z) i 
^9] ^ 3 I|T^ ttRto TOt ■qRrot ^ t Rrt^ (4.1 ) if n = p ^ 


G '’P 

p.qt-1 


-Z 

h)l 

nr(i-^,) 

_ J-> p 

’(l-a,), .(1-a,); ■ 

- 

“•K]_ 

p p q I 

nr(i-b.) 

a-b,),— .(1-b,); 


(4.9) 



X!.'=bti4l41, cTRT^ w H-^,^ 


153 


31?T: (4.9) m 5Pf S*(a) 

?N^ [7] % OT 71% TrttuiFqf % W # t 'l 
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fiiPlIrMch ’W^iicbcn WSR" '^TTTOFT 

ws(i 

PM - 31^ 3, 2002] 

wdsfi 

3f^ ^ 5^r% ^ [3] ^ 

¥^II'4)CH % ^ MRI t wtf m 

■'Tto [7] ^ Tit ^ ^ ^ 

% ^^Icbd ftwr JIM W ^ I 

Abstract 

Fractional integration and integral 
representation of certain hypergeometric functions 
of four variables. By S. S. Bhati and Meenakashi 
Purohit, Department of Mathematics and Statistics, 

J.N.V. University, Jodhpur (Raj.). 

The object of this paper is to invoke the theory of 
' fiiactional integration used earlier by Joshi Pi in order 

to deduce integral representations of certain 
hypergeometric functions of four variables given by 

Sharma and Parihar.PJ 
1 . PWlolHI 

f?r 3Mf if IJT m ^ 3r%T w^: 

^ PlHclrf W ^RiflT t - 

). y ). d^’u (1.1) 

f dx = fv dx 

a 5(b-x)'’ a 0(x-a) 
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^ 


^ :q 3Tf^ f’T^lPRi o^rM^il ^ PiHlf^bd ^ 

t - n'’li 1 r/ \-l’-' 

^J(x-y) u(y)dy 


o(x - a) 

d\ 


0\ 




( 1 . 2 ) 

(1.3) 


^ R(p)<0 


a+s-1 


u=ZA,(x-a)'”''’, v = 2 ;Bs(b-x)' 

111 ^ ^ 4 mm % m 

t w fliqi ^ ^qqiriT t - 
ei’w^"' r(q) 


W" 


p-i 


dw^ r(q - p) 

^28^^13 ^2 3^1 5^2 


(1.4) 


= I 




x”^y” z^ 


m.n.p.,=o m! n! p! qKc,)ni+q(c2)n(c3)p 

3 3-1 , ^2 , a.2 , b, , b2 , b] , bji Cj , Cj , Cj , Cj ; X, y, z, t) 


(1.5) 


= 2 


+ n ^^^^p + q + p + q 


X®y” z** t"* 


n..n.p.q=o m! ii! p'- Q K^Om + q(‘^2)n (‘=3)p 

^7 (^13^13 3.25 3-2 3^(3 b2>bj,b2,Cj, €2,03,04, x,y, z, t) 
'm + n(^3)n + n (^>) 


( 1 . 6 ) 


(^i)m + n (^2)p 4. q (^Om + p (^2) 


m,n,p.,=o m! n! p!q!(c,)jjj(c2)j^(03)p(c4)q 
Fi7Hai.ai3a2,a2,b„b2,b„b2;0i,0,,02,02;x,y,z,t) 


n + qx»y»zPt‘i 


= Z 


(bi) 

m + n (b^) 


m.n.p,,=o m! n! p! q! (o,L + n('^ 2 ) 


P±qA_^l?L±P \""'lL±lx”y“ z" t’ 


(1.7) 


( 1 . 8 ) 


m + n'^ 
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F5(^^(a,,a„a2,a2,bi,bj,b„b2;c„c„c3,cj,c,;x,y,z,t) 

” (^i)m + n (^^)p + q (^i)m + p (^^)n + q „ ^ 

m.n.p.q=o m! n! p! q! (c,)„i+q(c2)n+p 

2. ^MicHgT Piict q^ : agqpT ^ ^ ^ csi^ wrf 

F^?(a,a,p,p,Y,0,Y,a; c„c„Cj,C3;xz,yt,yz,yt) 

^ r(aOr(a,)r(b,)r(bO 

r(a)r(p)r(Y)r(5)r(a, -a)r(a 3 -p)r(b, -Y)r(b 3 -5) 

0000 

(l — ^ ^ F2g^(aj,aj,a2,a2,bj,b2,bj,b2,Cj,c,,C2,C3, 

(on 

ixkz,ixlt,50kz,yjlt)di 41 dk dl 

^ fSH o > R( a) < R(aj), o<R(p) < R (aj), o< R(y) < R(bj) m o< R(5) <R 

(b^)- 

Fi5^^(a,a,p,p,Y,5,Y,5;c„C2.C3,c,;xy,xt,yz,yt) 

r(a.)r(a 2 )r(b,)r(b 2 ) 

r(a)r(p)r(Y)r(5)r(a, -a) r(a 2 - p)r(b, - Y)r(b 2 - 5) 

0 0 0 0 

(l-l)^2"^"^^"^F2?(a„a,.a2,a2,b„b2,b„b2;c„C2,C3,C4; 

ixkz,ixlt,yjkz,yjlt)di dj dk dl (2 2) 

o > R( a) < R(aj), o<R(P) < R (a 2 ), o< R(y) < ^ o< 

R(6)<R(b2). 
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F‘‘>(a,a.P,P,y,6,r.6; c,.c,.c„C 4 ;)a,xt.yz,yt) 

r(a,)r(a,)r(b,)r(b,) 

r(a)r(P)r(T)r(5)r(a, -a)r(aj -P)r(b, -y)r(b, -8) 

0 0 0 0 

ixkz,ixlt,y}k2,yjlt)di dj dk dl ^2.3) 

^ 0 > R( a) < R(aj), o<R(P) < R (a^), o< R(y) < R(bj) cM o< R(6) <R 

(bj). 

FW(a,a,p,p,Y,5,Y,6; c„c„C2,C2;xz,xt,yz,yt) 

^ r(aOr(a2)r(bOr(b2) 

r(a)r(p)r{Y)r(5)r(a, -a)r(a 2 -p)r(b, - Y)r(b 2 -5) 

0 0 0 0 

(l— l) ^ 1 ■ Fj7^(aj,a,,a2,a2,b],b2,bi,b2,Cj,C],C2,C2, 

ixkz,ixlt,yjkz,Yjlt)di dj dk dl ^2 4) 

^ 0 > R( a) < R(ai), o<R(P) < R (a 2 ), o< R(y) < R(bi) m o< R(5) 

<R{b2). 

Fi?(a,a,p,p,Y,5,Y,5; Ci,C 2 ,C 2 ,c,;xz,xt,yz,yt) 

^ r(aOr(a2)r(bOr(b2) 

r(a)r(p)r(Y)r(5)r(a, -a)r(a 2 -p)r(b, - Y)r(b 2 -5) 

. J J i J (1 - i)"i - P - 1 jP - - y - 1 J 1 

0 0 0 0 



^ ^ ^ cblrl^q wit % f^Isnc^R) 
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)b,-5-l,5 

ixkz,ixlt,Yjkz,yjlt)di dj dk dl 


(1_1)D2 o 1|0 ^Fi8^(a„a„a2,a2,b,,bj,b,,b2;c,,C2,C2,c,; 


(2.5) 


o > R( a) < R(aj), o<R(p) < R (a^), o< R(y) < R(b,) m o< R(5) <R 


(b^)- 

( 2.1 ) -atJV aMMfrT : ( 2 . 1 ) ftPS ^ ftlft W t - 


_a-a, + P-a2+Y-b,+5-b2 

5 ■ ■ [x^vv-v-^ 

.Fig^(ai,ai,a2,bi,b2,b,,b2;c„C2,C3;xz, xt,yz,yt)] 

;,a - a, + p - a^ + Y - b, + 5 - b j 
= rx“-’v'^'’z’'''t® 


m.n.p.q=o m! n! p! q! (Cij^+qlCzjnlCa) q 


x-i-’y» 2 -'z'*i~Y(a)r(p)r(Y)r( 5 )t'’^'^ 

r(aOr(a,)r(b,)r(b,) 

.F4^>(a, a, p,P,Y,5,Y,5;c„c„C2,C3,xz,xt,yz,yt) 

3R(1.1), (1.2) cWT (1.3) ^ ■'R it PlHiftd ^ Mlf^ ^ t 


x‘r’y‘2-*z’^-’t*’2-*F4^)(cx, a, P,P,Y,5.Y,5;c„Ci,C2,C3,xz,xt,yz,yt) 
r(a,)r(a 3 )r(b 0 r(b,) 

r(a)r(p)r(y)r(5)r(a, -a)r(a 3 -p)r(b, -Y)r(b 3 -5) 
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T 3 :?r. ^ 


^ ^ F2g^(aj,aj,a2,a2,bj,b2,bj,b2,Ci,c,,C2,C3; 

ru,rv,su,sv)dr ds du dv 

r = ix, s = jy, u = kz cM v = It «sl^ ''K (2.1 ) Mlki ftcTT 1 1 ^ 

(2.2), (2.3), (2.4), (2.5) 4 dHMfrl^T (2.1) ^ t ^ ’s^ 

MN. 'jflfit 1 1 

3 . : ( 2 . 1 ) ^ x = 01 ^ ^ 

, 00 (a)m + n(b) (b'V x’^v” n,,n 

F,(a,b,b';c;x,y)= I ^ ^ ^ Q---^,max{|x|,|y|}<l; 


m + n 


m! n! 




, , , ^ « (a)m + n(b)^(bO„ x%” 

F,(a,b,b ;c,c;x,y) = I ” /| |x|+|yl<l; 

■ WmMn 


m,n = 0 


^ ^ TR Rnif^'ci t ^ ^ ticitrr ^ t i 

T p /’n » . ^ g , „... p-v^vt) 

^ / \ ■^ 2 \Hoy ^0 ^ ^0 ^2 5 y^/ 

m.n=o (C,J 


= S 

m,n=o 


m+n 

^(bi)F(a 2 ) 

(ci 


'm+n 


r(r)r{p)r(b,-y)r(a,-p) 


■111'-'') (l-j)^ ^ '.F,(a„b,+m,b,+n;c„C3;. 

oo 

yjkz,yjlt)clk dj 

^ 0 < R(y) <R(bi) m o<R(p) < R(a 2 ) ^ rPCf ( 2 . 2 ), ( 2 . 3 ), ( 2 . 4 ) 

13 ;^ ( 2 . 5 )f^Ffc 3 ra^^f 

-Wp+qWp(«), , 

(c,) (c) F,(“„r+P.5+q;c,+q,c,;x2,xt) 

\ 3 /pv i/q 


^ ^ ^ chfriM*! 
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^ « (^ 2 )p + q(bi)p(b,)q r(a,)r(bO 

(^ 3 )p(c,)q r(a)r(Y)r(a,-a)r(b,-y) 

.Jj(l-i) ’ 

°° (3.2) 

(a,,b, +p,b2 +q;Ci +q,C2; ixkz,ixlt)di dk 

o<R(a)<R(ai) m o<R(Y)<R(b,) 


(P)p + qMp(T), 


p.q--o 


(c.) 


F,(a,Y + P,5 + q;c,;xz,xt) 


p + q 


= Z 

p,q=o 

1 I 


^ (^2)p + q(bi)q(b2)q 


r(a.)r(b,) 


(^^)p + q 

a, -a-1 


r(a)r(Y)r(a.-a)r(b,-Y) 


; OC-l 


(i-k) 


b, -Y-1 .Y-1 


oO 

.F, (aj ,bj +p,b 2 +q;Cj ;bdcz,bdt)di dk 


(3.3) 


^ o < R (a) < R(a,) ; o < R(y) <R(b,). 


« (P)p + q(Y)p(5)q . ^ . 

^ — V 4 . _^ — ^F2(a„Y + P,5 + q;c,+q,C2+p;xz,xt) 

P.q=o (C2)p(Cjq 


. (a=)p + q(t>.)q('> 2 )q r(a,)r(bj) 

%•?-. (cjp(c,), r{a)r(T)r{a,-a)r(b,-T) 

Fj (aj , b, + p, b2 + q; C, + q, Cj + p; ixkz, ixlt) di dk 


(3.4) 


^ o < R(p) < R(a 2 ); o <R(5) < R(b 2 ) 
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i 3 :?r. 


£ y + p. 5 +q;c3; c^; yz,yt) 

V + r(a,)r(b,) 

-=° r(P)r( 5 )r(a, -P)r(b, - 5 ) 

qO 

.F,(a„bi +p,b, +q;c3;c4; yjkz,yjlt)dj dl 


;3I^ 0 < R (P) < R(a j) ; o < R(6) < R(b 2 ). 

„a,a„a,r,8;a,a,p,P; xz,xt,yz, yt) 

, r(a)r(p)r(b,)r(bj 

r(c,)r(c,)r(T)r(a-c,)r(p-c.)r(b, -y)(b, -a) 

i-i)“ 

k'' ’(l-l)’’i * ’i®”*F^?(a„a„a„a„b„bj,b|,b,; 
Ci.Ci,C2,C2;ixkz,ixlt,yjkz,yjlt)di dj dk dl 

^ ^ 0 < R (ci) < R(a) ,0 < R(c 2 ) <R(p),0 < R(y) < ^(biXwr 

0<R(6)<R(b2) 

^5V(8^i.aiaa2,a2,y,5,Y,6;a,p,p,a;xz,yt,yz,xt) 

= r(a)r(p)r(b,)r(b 2 ) 

r(c,)r(c2)r(Y)r(a-c,)r(p-c2)r(b, -Y)(b2 -5) 


1 1 1 1 

IIJK 

OOOO 



^ ^ ^ «qracfH 
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j||j(i-i)““‘^'“V'-‘(i-i)^''="V="'(i-k)'’-''’"' 

0 0 0 0 

Ci,Ci,C2,C2;ixkz,yjlt,yjkz,ixlt)di dj dk dl (42) 

5Ri^f|) o < R (c,) < R(a) ,o<R(c 2 )<R(p),o<R(Y)<R(b,)raT 
o<R(6)<R(bj). 

1. #^, : Quart. J. of Math. (Oxford), 1937, 8, 200-213 . 

2. T^t^. : Quart. J. of Math. (Oxford), 1939, 10, 176-179. 

3. : 'iTPmT, 1^66, 17, 79 - 88. 

4. cTtsR : ActhMafh., 1947, 79, 241-254 

5. A ■QT ^ M : Fonctions hypergeometriques et hyperspheriques 
ploynomes d' Hermite' (Pari^ (1926). 

6 . 13:^1. : irfimr, 1954, 5, 77-91 

7 . Wrf, m #. 13 ;^ : J. Indian Acad. Math 1989, II, no. 2 

8. ?Sl^lWc|, ^ : Publicationces Math. 1965, 12, 65-74 

9. : irfbra* 1964 

10. sStcilWcl, 13IT. : Rev. Mat. Fix. Jeorica, 1968, 16 A 7-14 

11. ^ ^4 , T3TT. : Proc. Nat. Acid. Sci., India, Sec. A, 1986, 36, 377- 

385 
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WR-Fnt CA-^ 

•ffgtT fcmTir 

SToTEr ^'4ie||c^ ( "Hi) TTo ) 

[W - 9, 2002] 

^ 5rf!^ t ^ 45t 

^ sm^ ^ 

1F1T t I 


Abstract 

CA-motion in a WR-Fn. By C.K.Misra, 
Department of Mathematics and Statistics, Dr. 

R.M.L. Avadh University, Faizabad (U.P.). 

A affine motion of special type in Projectively 
Symmetric Finsler manifold was studied by Misra 
and Meher [2] which he called an affine motion with 
contrafield briefly called CA-motion in PS-F^. Misra 

and Meher concept of affine motion with contrafield 
has been extended to Projective recurrent Finsler 
manifolds by the present author. The notation 
employed in the paper in based on Misra and 
Pande[5], Misra PI and Misra and Meher. Pi- 

ITRT Fn ■'^45 n 1^41^ 

Gt^ X% W (Bj xi W tl 
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W 31c|cbcT<T ^ MIpif t PlHif^n cfreTRj (^ ) [8] 

I 


Sj®,-«,a.jxUx^Gi^, 

Hi, defHi,,x^ 

jk jkh 


(1.1) 

( 1 . 2 ) 


^ ^ ^ ^ ^ ark ^ ^ 5fRT # ti 


(1.3) 


«kh 

«k 


(1.4) 

(1.5) 

3^ ?^R5T ^ 


4H? W 5!^ ^ t ^ Wjj^ 

(1 .3 ) ^ t ^#1 4ft51lRrr ^ t 

=«■,, .-l-U. .k'H }±"(,a) 


(^) (^>^hHk=^jkh 

.% SOT ^ ^ t I mm ^ 13 ^ Fn ^ 

<B W\, =X Wl, 

m jkh m jkh 


(1.7) 


( 1 . 8 ) 


^ ^ ^ t 3# fir??T ?Wl ^ [ 1 ] ^ 31^ 3rf irfe^ ^13^ ^ f 3^ 
^ WR-Fn s[ro f|J4r ^ t ^ Wfft^ ^ 1 1 

4? ^ ^ t fe WR-Fn ^ ’ft ^ ^ t - 


**^ '6l«=6l % 3^ fttcR ^ 3?<*) % 5lfft 3fW '3trR ^ 1 1 • 



WR-Fn^ CA-T# 
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® W!, =X 
m jk m jk 


(1.9) 


2. WR-Fn f CA^rf^ 

FT x^=x*+evMxJj f: ^ ^ V ti=ii 

^ t ^ aiF^ % 3irF3 aw: ti ^ 

TTfrT ^ qR'mf^ci t ^ ^ ^ 

Lie aicRraai ^Q i ^ ^ t 3T!lf^ ^ ^ [7] ^ trftqR ^ 


=®.®, V* +V®H* 


jk j k 


sjk 


+ 


6 G*. 


jk 


m 


V^x^=o 


( 2 . 1 ) 


RfF [6] ^ t RB ^ fteR ^ T# ^ WT ^ t ^ 

£hL =° ^ t 1 (2.2) 

^ ^31F1^ anm rtr? "ZTBjt xi Tf ^ ^ #-aTERJ^ (2.2) ^ 

t, ai^: ^ ^ (1 .3), (1 .4) ^ (1 .5) Tf 31fvB to ^ t lit 

(a) £H‘k =0 (b) £Hkh=o (c) £Hk=o (2.3) 

w to t 1 ^ ^ tot ■Q^J ^Mto to ^ wi to t ato qsBdi to: 

FIT ito wtot **♦ ^-ar^^Jci^ % arto?! Rrai; ato t i t[r # irfri#? 
^ ■fF ■q;^ ■^rtoRr to ^ ato?^ t 1 1to ^rsrito to ^ t 


p .v^ 
j 


:P6‘ 


(2.4) 


tot£(x,x)T^ i^itoarto WT t i ft Pinif^d tow ^ t i 


trtorar 2.1 

^ toeR tot (2.1 ) Fir (2.4) ^ ^ WT to t # 

% to w ^ t ^ toto ^Rito to ^ (toq ca to) ^ 

♦** X ^raiF to: % wtoqf t fto arftsM h ‘j^ ,h to ^ 1 1 
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t i (1 .6) qfiT ^-3Hc|ebcH'3i «(HI^ cM (2.2) (2.3) ''R 

1# £wjk =0 I . (2.5) 

Tift ^ ^ ^ ^jk % 

W? feRsI^ ^ (2.5) ^ % hRiJiW H ^ 3RTR ^^RflT t I 

v ^< B , wl , - w !!.«, v ' + wL «: V ^ + wU ^ v ^ + f ^wjk 1 « V ^ x ® =0 


iJ , w ., “ W ., ‘ i>vV - fVV . r ' JD - 

h jk jk h jh j 


jh^k 


31? ^ fl) (1.9)%1cTm^ 


( 2 . 6 ) 


(2.7) 


vHhWjk -Wh + wik(Bj Vh 

W #¥ I IfRT ^ I? pi ^ ^ (2.4) % fclT3[ 

■nfcl CA-Tlfrl t ^ (2.7) RR 51^ tl ^flclT t - 


( 2 . 8 ) 


vhXkWjk-^p[wjk-^x^ahWjkj=o 

(1 .6) ^ (1 .7) ^ 3?% P ^Elteq 

vH ^ wi ^+ 2 pWj ,=0 

( v '' X ^+ 2 p ) W !^=0 

wjk=o Rw^Rr^wRnt i 

P t irar Xh te: t 3i?i: prar aisif |3 it srrt: 

■# ft ? ?? k 1 T ^^ f ? IMtiPlPfpr ?^ ( 2 . 1 ) # tjRum m 

?|?^t I 

2.1 


(2.9) 


CA-^frl ^ Wl^?rarWR-Fn WT^tl 

s . tHR ?’ p %^ 3 TteainiT 

?Hr ftl 13:^ 3Tfer W? t # (2.4) ?5t ^ pi cKf ?RT t 

Fj^ CA - ^frT ^ ^®1R ^cTT ^ I i^ob V* 't<=in<l ^ ^ 



WR-Fn^ CA-^ 
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31T^ Tf ■5pR^ MFT f 3^7 P ^ f I rR? 
^ x^53p=0W^t I (3.1) 

31^ ^ ^ ^ t ^ Fn '^^5rR^t^r -nft ^ wi t irr 
(2.1) W^ 3rRrfT tl m CA-^ % ^ ^ (2.4) ^ 

t, (2.1) ^ "^Reftwr 

p.5i +V®H^, +px®a oi, =0 

^J J Sjk s jk 

^ W Pj =®jPT^^ I 

^ wit t 3mr 4l41cb^u| % cTTO 3rfnW 
TR ^ ^ ^ t 3fk ^ ^ ^ 3pr 

p.5j^+V®H^k=0^^WI^^^t 1 (3.2) 

(3.2) V^% di^^=hi et)<^ "'K 

v^p.ai +v^v^ H^., =0 

J k sjk (^, 2 ^ 

^ (2.4) ^ xk% TrfrT WiM t 31c(4,f^d ^ ^ 

(B, ®.V^ =p, 5l 

k J ^k j (3 4) 

31? ?f 3TraFft % ^ ?r t ^ (1.2) ^ ^ ^ ^ fT 

(3.4) ?JT t 3T?r 5RR ^5M t - 


4j<^ 

(3.4) 

r ^ (1.2) ^ ^ ^ ^ fT 


Hi,, V^ =25j.p, , 

jkh [j'^k] 

^ rRi? 

(3.5) T3:?(3.3)t fif 


V Pj +2V 5|.^pj^ 0 ^ ^ I ;g;t[^ 114flcb<Ul ^ 1 

(n-2)VVj=o W #flT f^Rl% PlHlRi? 3?^ WPl? ^ t 


^ Wr^'tRITf 
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I 3PRc^g» MIH <11| TR^WW 

■^rra’ ^ekdi cTOT *n^ iJrfror 
^T fcrf^ ' f^?R sf^ r gN i' ^ f^v^R<aiH^ , y^nj i ctR 
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^ ^ fc(M ^JoRif, ^ 1^ft^- 

2, Mt^-3, Zl^^teTCtf fqrft^-4, 

T»[^ ^i^^terrf % WR ^ 3?^55m 1^ m\ 

^ t^iM 3 riM ^ ffe ^ ■cf 

^ I t STiSr 3r*IR to I^M- 2 ^, ^PRT: t. 

t^,'^ ^ft^-3, 1^M-4 ^ W I 

Abstract 

Studies of different antagonistic fungi on wilt 
disease in guava plant. By D. N. Shukla and B. P. 
Dwivedi, Department of Botany University of Allahabad 
and Gopal Pandey and Hemalata Pant, Bioved Research 
and Communication Centre, 103/42, M. L. N. Road, 
Alllahabad (U. P.). 

This paper deals with the effect of different 
antagonistic fungi viz. Trichoderma viride-2, 
Trichoderma viride-3, Trichoderma viride-4, Trichoderma 
hamatum and Trichoderma harzianum on the wilt disease 
of guava. All antagonistic pathogens were effective 
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if^ W "PM 

'^IRI ^JTrar rWT UrilM 
■^5TR f^wr, ■fOTiSTfiCTel 

TltmcT 'crTot''!T rrar ’tFcT 

0j(4^ ^ < Tffm ■^cTH^imiT 103/42 4lin VlIH 'WF, 

■fcn?rar< 

[W- 2,2002] 

■^nw 

3R5cf ^Ttw m¥^ ^ i!^ ^ ^ 

3|T«if#PTri3T, 4f^R44 ^><^^1, 14^1^31^) 

451 ffe % Msf ^f 454^, ^ f^- 

2, ?TfsBte4f M^-3, I^M-4, «JT5^te4f 

^ IRf^R^W % Wm 45r 3T«H144 ^ 44TI 34^ 

^ f^M 4J44J TT^ftzW 5 RiM ^ ^ ^ if iipfe 
it 1 14^ t 134t 31401 4414 eft. Mil- 2^, f^R pRT4T: t[. 

iKf^iWT,^ t^M- 3 , 434;^. f^M -4 m nr i 

Abstract 

Studies of different antagonistic fungi on wilt 
disease in guava plant. By D. N. Shukla and B. P. 
Dwivedi, Department of Botany University of Allahabad 
and Gopal Pandey and Hemalata Pant, Bioved Research 
and Communication Centre, 103/42, M. L. N. Road, 
Alllahabad (U. P.). 

This paper deals with the effect of different 
antagonistic fungi viz. Trichoderma viride-2, 
Trichoderma viride-3, Trichoderma viride-4, Trichoderma 
hamatum and Trichoderma harzianum on the wilt disease 
of guava. All antagonistic pathogens were effective 
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^ ^ ’113 JicfFT fit#, Tj;# t’ram w 


against mycelial growth of flisarium oxysporum, fiisarium 
solani and fiisarium equiseti. Maximum inhibition 
percentage were observed in case of Trichoderma viride- 
2, followed by Trichoderma hamatum, Trichoderma 
harzianum, Trichoderma viride-3 and Trichoderma viride-4. 


’IRMt t HTirt ^ ^ ^ t 31r^ W tl t 3TTlt 
^ ^ ^ (58.230 1^) W (6561 10 ^ ^ 

I t teifJR # 13^ t ^ 

^ t I ^ 3lRjfe5, ^ 13PF51 wf ^ ^ Tit tl 

t ^ ^ IM 80 Jfftw fW tl % Tvfltt Tt^r qjT 3P| 

ddi ^ Wte ftWT WR |aS[T t I ^ 'cbltPl* % m 

^ Tfl*ll ddj Pl4Rfl ft)^l 'lilrll t I SPff t ^ fttddt % Tcllft td 

^ tilt t TTW W ^ t I [ 3 , 5 , 6 ] f# tzjH if ^ 

td % IttPT % ^ lt45R) 5Tf%l’^qf ^ ■SfSnfttf diT 3f^ 'feqT "W I 

3r#d t TPff ^ ebK'bf iWT 3Rf|ft4f diT Wd 311^ 

tdTl^ TWm dTWftRfrddll9M. oJMdtl8 dd 

^ t I 8 OOC dT # tft M dirt % iM I 

TPff ^ djpsf ?wr twra % tfkltjarf ^ 31T§d ^ % TM 

dte tdR tor jM I Hctcb ft^jfffd ^ ■qzvfhr 5idii t 

JRJRT t tfn ftdd dd) WI W, dfTOdT didW % 

^ dd ^ (5000 

^ ^ [ttltlrt ttidT Wl fiBT 'fbq^'l: 3d^ ^tdTfdfdT ‘^qR ^ 

^ tttftld ftRJT trjT I |T?% did ^ 27 OC did dT tddffd^dd 

fedte twftdTddl ITIldftdf%dR #iRddj dt dd ft%R ttidT ddl I 

TO dt % Irftw t ddft ^ 

[(tit-^)M3X100 I 

dm ^ = ftddOT t dT^ d5f ^ (M. t) I 

ti = aqdR t dfs ^ dl^ qj^ dt dM (M. ^) 1 



TK 
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1 % ^ ftisSF^ f^!*cHdl t ^ % 5|%T % 3^^ cFlt 

^ T^ ^ ^ ^^^sN^ ^ t I ^ aif^ 3 rRR fW -2 ^ I 

^ wm t[. t^, t\. WPT ^HRR , A f^-2 Ril ^1 


33RTlft- 1 

yv^if^4t % y^<f v ifM -gfr^RTii^ 



■aqiSlTT 

• 


r^Rrr 

3n4i1iit'<R 



1. 


18.20 




iiiiiiiii^Q^^ii^^iiiiiiiii^ 




B 




27.62 

El 




29.20 

B 


25.60 

25.40 

25.70 

6. 





RT? 5bR^!l: A tienr, F^t. fUJ 

[^npR, IIM-3, t3:r ti. IIM -4 ^ 


Wl KtR^RRi % ^ ^ Ilfriw RR ^ ^ flR RITM t, 

Rl^raiRi 3^ m *l^i)RlRif^«*) te ^ ilcpiT T 3 R 5 Rlcf| ^ ^ % 


MRuIIR 3 FT "^TtoM ^ [ 1 > 2 , 4.7 ] sft 5 JM t I 

1. %., T^. t[. m fmR, 3TR. : Wt1#5R 1982,72, 

379-82 
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fN - - . . t 

4(0 IVI ^TOT 

-307025 (^o) 

[51M-3T^^ 6, 2002] 


4lldvi 

3J5RSIR Tf ^ ^ ^ t 

^ ^ ^ tl 3Ft^ Wlto ^KTO3Tf ^ WT 
^ Tf ^ ^ ^RM 3™ HfiiT ^ ^ t 
3iraj^ ^ ^ ti ^ ^ jmM ^ ^ 

W ^ t 3TRJT teiT ^ 
wm tl % 3P2TOf t jriiM ^ 


Abstract 

Rajasthan: Some plant specialities. By Satish 
Kumar Sharma, Range Forest OfiBcer, Phulwari Wildlife 
Sanctuary, Kotra - 307025, Dist. Udaipur (Rajasthan). 

There are many climatic zones prevail in the 
State of Rajasthan which are resposible for rich floral 
diversity. Due to various conservatory traditions of the 
society, many trees attain huge size and become centre 
of attraction. On the other hand, presence of many 
species have been recently recorded in the State and 
their distributioii area being restricted, they need 
conservation. Such type of studies can help to search out 
the giant trees of different species so that they can be 
notified as "protected trees". 
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JR|W JTO ^ 1980 t 2001 ri^ TF5RSIR ^ ^ ^ 

3T^, wfc, iicji^iim>5i, ^M, 

TFIFFK, l^ilFFT?, 44ld^<, 41<*l^< , '^tsf3^, Ml«^, Tf^RTfR, 

f^rrfe^, 31l1^ ^ ^ ^ Tf 

^ ^ 3M2R-i?%tiTf ^ ^7R 31^ fqJillcI 3TR)R ^ ^ ^ 

^ ^ 3)1 313^ ^ Prai ^ “<I'3|WH ^ 3#U” (^ 

Ml [21 , 3Tllf 13-71) ^ €l 

^rawr ^ W3 35t 31^ 3tTOtt JR^ ^ ti snfife ^ 
3M-W ^ (Sacred Groves) ^ oM t ^ 35f « 313 

3T%H ^ ^ ’ft 33R 3i: # 31 : % F3 ft to 31131 tl 

3f^ to ^ ^ ^ «lto ^ 31 ^ ^ ^^silfftcl t ^ 331 ^ TOl 

’Jd ftfll f I "ift ^3ft 3 ft 1^31^ 'b<^ 33 31^33 cft^b ft^cll 351 33R 

to ll3i^ (Prosopis cineraria) t fttft 33131 3M 1 1 ft311 #3[|t fftim ^ 
313^ 33 3f^ ^ (Protected and Sacred tree) % ft 3F3 ^ '^lldl 1 1 fftf 
33f 3ra33R ft 33f-3RI 3f^ 31^ 31 3^1313, 3f^ 3^ 3133, 3f^ ’5|ft,3fe 
3?to 31lfft ftllft ^ toft ti ft 3?ftl Jlflfrl 3toT ^ 3f3fnl3 3r<r^33 a3g3 
'h<dl 1 1 

y^l-'IHMeb 

3TKr33"Utol 

'■^^dfSlqlH (Ethnobiology) 3ft ^ ft 3^1 3^1 ^aft, 3f33 

3teTto, 3fft3 3^, 3f^ 3flfi3f 3^ ft 3Tt3<!R % 3R33fft3f, JUfftftf 33 
3^ ft 3[?3i33 3ft 35^ 31t^ 3fT335lft31 3n3ft 311lft fl 3333 31^333 ft W\^- 
3133 'dl3)< 3fft3 ftft ftl ftm 331 331 33ft 1^33 fft?TM ^sft 3ft 3^ cR3lf 
(breast height i.e. BH ) 33 tot, ^ tol3, ^ft3lt ato 3ft 3lft 3ft 3t 33 
313fto toM 31135R ft |ftf ^S1 Ift3f3t3 to 3311 33f ft ftt 335 5133 

to tocT ^ iram 353 333ft 31ft eft 3ti toq 3ift 3ftft, fttoft, ftftft 

ft3cl, to fttoftZ3 31lf^ ft eft 3tl 33 ft toel ^ ftl 33lft ft fftft 33lft3 
31331 ftt Inftfrl^T 331353 32113^ tod 3lfto3 ft J113»T to" 331 1 

33333 ft tor Mto 3llfft3f ft to ttoleT f 2? 33 3t H'dlfrlft 35T 
ftol 53 113513 t :- 
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( 1 ) ( Ficus benghalensis , Family Maraceae ) 

3 ^ 5213 ^ ^ ^ if jrr^ 

WK 3qR«l?r tl m 3)1 T^elI3 3rcR 3^ to if 1 1 7 3 ^- 

3toi toif 111 A, w^^ (B.H.) tof 21,0 t., ^3ir 
to3 10200 37f ift. tl W 3lt tf ^ ^ 

^ tl icBi toci tt^ 31 if ^ wnr ai^qto ti 

^RT«T ^ 35f 3133 ^ 8 # ^ WT 3ltf 3TR3n5 3R W ^ 
3fir 3T f^R -nti 1 3 ^ w?t: ^ t 3[ir t 3R 

^-3^ toftlcT to ^31 3^ «r#T 3^ M 3IM3 3M ^ 

^ ^ WT tl 3f^ 33351 ^n3^ ^ ^ 113 3fir % 3tf tfcil # ^51#T 
3R to^313%^l^ttf I 3?f3Rif 12 RIHslR 3P1 3^ M |t t 
313 3PI 33 3IWT ^3^ it ^ ^ ^ t I 3R 3553 3irai3 31^ ril 33 
to tl 3fil 33 3tt 3lfto31 3IRgT3Tf ^ to3 ^ 2-2 3t3f 335? 353 
totl 13 335? ^ 313 tel 3331 331 Jram ^ 33^ 35? ^fto W1 t 
33^5 aqf^l^ 3R^^BI3^f*l53 to3 3??3335 33^ ^R5?353 to tl 

3f to 335 W 3I33VIR 351 313t 3?T 3333 351 ^ tl 5311^% 
^ I13R ^ 351 te to t 3f 3333.'^ 3?^ ^ (Sacred 

Tree)^?53t 3to3 to airftoto 3131 3i3to 1 1 
( 2 ) tofl* ( TernunaUa bellmca. Family Combretaceas ) 

33353 fto ^ ^to 3fto t tote 3)? 3131 if 1331-13& 33^US 
(toto ^ to?l) if 3r^ 3t?l ^ 331 tot (B.H.) 33 tolt 
6,30 4?. 331 tolt 27,0 T??. tl ?3T ^ 31M3 ^ 8 32^ t, ^ ft 

3sto3 5t3R 35?^ 1 1 3f to 335 W 3I333R 351 313% 3t?l 1 1 
( 3 ) 337151 ( Butea monosperma. Family Fabaceae ) 

33353 f^l% ^ ^ 115*31 3f%?31 % 353l3T 313 % *5«bHf^?*)l 313%?* 
(31lfinfto 351 3lfto 3331) ^ 3131 5^ %311 331151 ^ ^ t 
to?? 3 toi; 3i%? 3fteT 3;^3%? ti 3^ ^ w t^ton ^ to3 
33(35R 3R^ 33lto 31lto%? to? 1^3 3PT 315313 % tot % fEl 
^ to tor 331 fto tto ‘Wltto 313%?’ % 313 % 3131 3131 1 1 
to %5? 331 % 3f tto3 ^ 3?^ 5^ % ?5q if 317^ tl 3f 

3I333R 351 W WIR W%? 33151 1 1 
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( 4 ) wr ^ ( Ensete superbum. Family Musaceae ) 

w: 4 ^ ^ ^ t ^ 

a^trW 3rtlf^ #?r tl ^ JTin^ ^ ^ ^ ^ ^^3^ % 

ti SR ^ ^ ^ TOT ^ anwr ^ m w 
t w ^wiPtf TR ^1^ c^ -Uoi^H Tf 3cPT3^ ^ 

to ^ t t ^ w ti ^ ^ f^ 

il^ W, d^cff ^ IIM 100 X 40 fe #. ^-*rPT tW ^ JTSnf^ 
3^tt^RT tl ^I^R«IR t ^ ^pRRT ^ % «RIW3T WTcfTOW 
aiTcrt mc3;3Tqw^t 1^ 

^ wra (:gT. »I^to M W5fK) ^ ^ JRlfrr tl 

3rawT t ^ ^ ti^ ^ wr ^ 3I1T f^raciT ti 

(^Prf W) 

( 5 ) ■’J^ ( Ficus glomerata, Famfly Moraceae ) 

3^ 45t ^ ^ t ^ life 

■% w ^ T|^ ^ ?iif% aiTOT % 35Ri^ 

t T3[^ ^ ^ 6.60 Tfl. W ^ ^ 7.05 A tl ^ 3rf^ 

sn^^ttt ^ wi ^ aiRif^ ’iFT w ^ t t^ret t 

it ^ tl ^ (3^ ^) ^ 5FF^ cltcbJiWi “%^qiWT ^m^ISRl” 
t ^ ^ ^ Tf^RPrar ^ pSt tl mcfleiH W5f 

^ tt ft ^51331 RN ^WfT 3n3Ttl%^f^31^331ir3 U^RSIR ^ 
^raff^ %nt 5(1^ ip: tl t ^ ^ ^ ^ 3n#3 wr 
t tt 33131 31131 «ir 3^ 3135IHR?t%WlTpCRJ^ 33 31131^1^^ 
31lt t 3T3fi!f^3Rtf^3TOai3M% WlRt 311 ' 

( 6 ) iPhanera integrifolia syn. Bauhinia vahli, Family 

Caesalpiniaceae ) 

33331 : d^tld % RRPF3M?T - 3Ktt 31^ ^ W 3I3tt 33 

^ 3^ 3IH 3^ IM3 3^3lt RR WN3 t3t3R ^ t ^ 3^ % 
^53131 3tt |t tl 3^ ^ tt ti 3f 31[f^c||R|4f 351 T^3) 

Rfe ^ (sacred grove) 1 t Rfl%r 3?^ 33 it 1 1 fRl fJ^T t ^ 
tl iFIRt 33 ^ t ^ 13% 33f 3f3lt % RfelflUT ^ 1ST tl ^ 
^ t ^ fe3 t Jft?T ^ 31 cot HW 1^ 33 5JPl 351 31 tu 
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1.36 tl t ^IRsnaif tl 

3115 ^ sm wr ^ wai ^ 
Tf ^ ^ TK tl wm 18.0 tt. ^ «ft 5^ 
TOT ^ tW 0.50 Ift. tl 

3fll^c||^ 3^q^ ^ ^ ^ ^ 1 2^ ^ ^ 

^ Wf wf TR^ tl ^ s™ 4 ffe 

^ ^RRsjR w ^ ^ ^ ^ ^ 3rr#T Trf^ 1 1 

S}T ( Euphorbia caduacifolia, Famify Euphorbiacae ) 

«P 13 ^ f^ ^ RIWT? 3?IR ^ ft ^ 1?^ ^ 3q^ tl 

IR fltt ^ ^ 23.20 Tft. m 3.60 A tl HWT 4900 

■511^ tl ^ ^ ^ w, iHt ^ ^flPT t to tl snft 11^ 

w ^trawR ^ ^ irat ^ fc in^.ti 

( Commiphora gileadense. Family Burseraceae ) 

-Uvil^H ^f ^rar {Commiphora wightii ) 3R it 
t ^-tsT JRlfrT (Red-data species) Wlf^ it tl ^ Jraif^ 
3RR W aT'daictt rWT «IR ^ ^ ■<t^ ^ 1 1 SRIcI# 

t ^ 5 ^«bi f^d<i*l tl ^^451 4)il<< 'sillrl “itt ''JM (Conuniphora 

gileadense) «IRit^ ^ ?Stor If ^ t (^ito ^£f 

i«i) ^ ^ if «tt 3qto tl ^ JRrfIt 3^ 

to t ^ W ^ TO ^ ^ Jiisfef^di’ t 

3Jtt ^ tl TO jtor ^ ^ ^to T^twrar to^ t 4 ^^ito t 

TOEf^Rltl 

■^R^tf^TtTT STI^iJgRr (Nervilia aragoana^ Family Orchidaceae ) 

UTOiH ^ ^ 5!j#2T 3tfto ?ra it ^ ildwidi sm[^ if ^ tof ^ 
f^M 3im if ^ ^ gPlT t |3?T^-TO 

tl ^ ^ ^ snwT ^ ^ it TO 3tff^ t TOT it ^ tl 

^[sqsPT ^ 31^ 3T5iito itit tl ^ % wr ai^rto itit ti 

TOlPff TK TO ^ T?t ^ 3(1^ ^ ■qf# TOgferT it ^ 

tl TOtt Tcit ^■'^fto TO % ^ t I33i ^ t 

^ ^ tl TOWR ^ TO^ TOT 3qR*lIrT tl to? ^ 

Jl^ ^ igTOld SptTTOTT ^ TOM ^ ? TOM- ^ "R totd 
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TRf 


^ ^ fen ^ ■<5^ ^ ^ fent ^2flf ^ t 3TIT 

^ "W tl ^ W ^ ^ ^ ^ ^ aWlR ^frlT tl 

TRFESIR ^ 31^ ^ IIM FT ^ W\i\ TR ^ f?T jrarfrT ^ ^ 

tl 

(10) di^f)<*»l'ff«^^id ( Habenaria longicorniculata. Family 
Orchidaceae ) 

^ «I#n 3Tff^ IM tt ^ 31P|, 31M-ilRu^ ^ "5^ ^ ^ TFIT 

tl «f|^ «jfiFTiT ^ t ^ ^ ^ Tf Jl^'iH ^RnT 

tiiin ^ ^ ^ ^ sm-m 155 ^ (Scape) ni: 1-3 

€n)< cPlt f I W JMf^ ^ H^dl ^ ^ 1 ?R (Spur ) 

nnfen # t,feT4 cTi^ 10-12 M ^ tlt( tl WPqR i w 
jraifrT n5t ^ jfzw snfeffT ti ITH tt ^ ^ t 

TM ^ w ^ ^ 13 ^ ^ iblxiQqidi % w ^id^ifen 

^ ^nr 'w 1 1 

( 11 ) «i»«l-dl ( Pandanus fasdcularis, Family Pandanaceae ) 

JR# ^ 135RZJH # 3 3F1 snPk ^ W JfFT: -qfe 

(Sacred groves) ^ tt 'ni^ ^ tl XTjRSIR ^ ehc(^i ^;5f 3ld^ 
te Tf Jim ^ w TO?, ■t 

(TO?), nram, ^rffe, ^ w 

?ftmK ^ w -m si# ^mtf m: t ^175 

TO? ?n ^??T ^ i[r5RsiR if ^mff^ jn#T ^ ■^loifte ??t ti ^ 

^^??T ?t-?t ^ M t femm 1 1 rnmi? ^ ^oit jrfrr ^ 

■# ^ 3<i5<ui tl 3??5 i: % TO? ^ TO Ti?fe[ 

?iT ^??T ^ ’ft ?!? 31^ tl ?tf ?f% ^ 3m? ^ mfife 

^^TOtlfttlJl^tl 

( 12 ) ■p^ftasnf i«l4l ( Leea ntacrophylla , Family Leeaceae ) : 

JITOIR if 311?^ ^ 3mW?f ^ ^d«^ l ft if ^ W 

1 1 ^rtwwi if ’ipft ?i?t)' if #?Km ^ife ^ ^ s>mi?K 3mtf ''k, 
% ji=ii6hh ^ fe# f? feiM 3imjK % tr^ft ^ tft^ -agf 
?nfefft fti^ #t tl 3T5TTOm ft (?i;m °Fr n’l?') 

3NW? ^ 3rtlft ^ ■'R dI?R ?? 1 §ti? ft ?#feft fepiR tl JJTOim 
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^ ^ 4cPM amiw toiR ti 3ir^ 

3Tlf^ ^ t 

^+<s|^ ■% tfi^ i^ldcjcfl <11^^ dyld % <NWH ^ 'it "if 31^<HI<*j4f ^ 
j^et)l®l^ 5?r JT^nf^ ^ ^ Hlnl4f ^ ^ 3i^!y|c^ri 

3lf^Rl ^ tl ¥IW: W^S1R ^ ai^SJT^ ^ ^ ^ ^ 
oRfllR^ WT^tl 

(13) iTRiTr ( Sterculia color ata. Family Sterculiaceae ) : 

TT^TPIR ^ 3n^ ^eraift ar^RRO^, ^I'^'ld qfefl ^ ^ cR 

^ rWT ^^TcRTf aiW^M ^ ^SJ WT^t 'pm'I ‘'R fteldl 1 1 

^ ‘W?’ ^ ^ ■ 3 ^ tl ^ 

anfrf % ^ W, WRRT, titH^l'il (■'if^ 

(■ylidR'Mi RfcT) airf^ ^ ^ "n^ f I <M'WR Tf ■<3;=[5 

tl 

( 1 4 ) iRpr ( Capparis grandisj Family Capparaceae ) : 

^ 3iai^, TlT^, RR^ 3TI^ 3^2131 ^ W t W 

T^ 3^^ ^ 1 1 3RFcfe?l’ if W ^sntrT ^ RT^ ^ 

^ ^cfTTg- (qt^ i^d^rtJt 3RfqR'^), RM ^l-'Sld 3RIR# 

3^ 3Rf^ RFTWf RT f^raRR 1 1 ^RcRT? 31WRR ^ 31^3 TtZ % 

RR RPf Rt ^ JRIlf^ % 31^ ^R^RsR tl 

(15) 3T9t^ filRlC^TT { Acampe praemorsa. Family Orchidacea ) : 

Rf 3^ 3MR<ttt 3nf^ ■'gdRltt aTRRRRR ^ RiqRRT ^ ^ d^-^RT 
RRRR Ri; RRTRR?f RRft R'^Q, 31 TRi '?RT^/RT^ ^ STRl-RRl 

R^ailf Ri; f°raRTR tl RW RRRRR ^ ^ JIRR RRRRift t 

(JBNHS) ^ fc)l 

(16) MHI9T ( Butea monosperma var. leutea. Family Fabaccae ) : 

RR RdTRl ^ RRi ^ ^ f^ t tt 

fiR tl Ri#^ ^ ^ rrRriiri?t %tRR riruRirt, 

rrrrT^. (RR RRST ^ RRl ), itRelRRT ^ ^ RRl tl (JBNHS ^ 
rrrW ^)l 3113^^ % RRl 3RRR -RRRR1R 4 rt RK ^ ^ tl 

^ ^^raRT” ^ RTR % RRRt t RR ^ 

RTR^tlIRl^R5t^R^ WfrR RRT ^ M % W t 
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tl 

( 1 7 ) ( Dalbergia volubilis, Family Fabaceae ) : 

^ -m ^ Tf W ti ^ 

^ ^PlcRm ^ ^ ^?lf^ ^ W, ■qsfi ^ i|dcil(l 

3NW^ 4 ^ ^ ^fra^-t^IT ^ ^ ■qR ^ ^ 

^ ^ #T ^ ^pir t aim^Tpi ^ Til^ ^ TT^: ^ ^ ti 
^ SR ^ Jir^ ^ f^RiM arraR ^ wwi Tgerarlt amRxr^r ^ 
“TprarH ^ RFrasR JRflflcT ^ ^ trt 3F^?R[raiK 

^ ^ ^ 3qf^ ti sRiw^r ^ rf^’ ^ 

^ ^ ^ t ^ RF5R ^ RR% ^5RRr, rtl 

RrI f^[W RW 1 1 

3^ 1^ ^ cF?4cf .'^ ^gRsRT ll?T RTR ^ RTR ^ 

(RlPfe Re) % W RT^I^ iR ^ % (Acacia leucophloea), 

RTqTJ^ Rf^ ^ (Ziziphus mauritiana) , Plclf d^^ei aRR^3^ RlPfe 
RRT RR ■^tcl (Holoptelea integrifolia) ^ REt % dddi t 
WRIH % arq^-awft JRlfcT ^ ^ 1 1 W^ ^ 

RRRRM RR ^ WHIR RiR ^ ^ Rfe ^ RS^ RF^ ^ 

SFI^d^lt ^ 'dldl'^dl (Putranjiva rouxburghia) 3MRrR §11^ cRf 
r?l#^ tSRFftRF RR W^ % RFR RF^ ^ 

311^ % 3?^ ^ ft ^ t ^ Rm ^ftRlT^T Rf^ ^ 

“Rfe ^ ’’(Sacred tree) ^ RR ^ tftd ta RRF it 3TR ^ 

RRl IRRFF JFFftoRR ^ ^ t RRI RF^ ^ R% W: RRR 

^ tl 

Rlfiq T PT TOT f^t^HI 

aRRRR ^ ^ RFRF RRT 1^ aif^F^ I^RFIR R M Rlftf^ RRR 

^ RTR Rf^ ^ ^ t tl Rlfife 31FW RjR RFRlf^ RRRcFFRTf ^ cRT 
#iT r4rT^ ^ RFR ^ ^ R^ RJFR^ t^FR% Rt^ ^ ^ aRoRR ^ ^ 

3e®F # tl ^ ^^fel RiF RJFRR sft RR f RXfT ^ ^ aR^ Rl^ 

#R R^ It RFpfe R)F€ t 3# if RR^ 3R ^ R|f sj^ | 

Rf^ R3R Rf jn^ JFRlI^ ^ ^ RiF RRR RR ^ R^ 3FF^, RRFFf^, 

3R%R aRf^ Wm RFFR^ RF^ RRR cFRRF RFF^ ^ Wm R RFRRFF^ 
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ti fraife ii: 3r5nt!r % ^ ^ ter ^ 
wr ^ 3TRTR t ^ f^cHf^dl ^ ^ JTSnl^ 

^ jfr^ ^ ^ ^ ^ fJrat jntq ^ wiM rrar ^ p^iT ^ 

to W^?OTtl 

5# ■SR5R % IT ^ ftoH ^ ^ ^ TTT^ ^)T^ '£51 f^dRiyi JITOT f^ 

^IRIT Tl<=bK ^ h4c«u| T^ ^ ^^ 1994 % ^TT^fiR JfR*! 

to f 1 w !i<'W)K sRtnfci jRifrr tow ^ ^ % Trafto toM ^ wii 
WR jra?rr ^ w ^ ^ tr^ to wt ti WTf trw to 
3TT^ tof Tf to ^ to lit WR WT ^ Slto oq^Rl wfrf M 
tot ti 

Tiw^i ^ qf toto ^ m ftow to W5T toR to tor it, it hto ^tt 
jrtottow^ito ti 


<i>d?tdl-to^ 

towr ?iit 3TR, tot , ?iSt to, # w;^. tor, ?!Jt Tif^ wewtwt, # 

^= T^o TjwiT ^ ito -^o ftTgrair ito ^oT^o tor, wwr wewiwt, ^ 
itoto, ^ wJTcp^ tot, ^o (tofw) jtto: tott, :^o tor toirw, it, 
irmn ^iitorwr^, # tof^ toNtt, # de^idid tot, :^o toii^ , 
atoirr to, wtot toit ^ w|ir atot t fto^ tor w wto t to to 
TTPRRiairto^ti 
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